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SEQUENCE LISTING 

<110> Saba, Julie D. 



<120> COMPOSITIONS AND METHODS FOR THE MODULATION 
OF SPHINGOLIPID METABOLISM AND/OR SIGNALING 

<130> 200116. 405C1 

<140> US 

<141> 2003-07-16 
<160> 41 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1770 
<212> DNA 

<213> S. cerevisiae 

<220> 
<221> CDS 
<222> (1) . . . (1770) 

<400> 1 

atg agt gga gta tea 
Met Ser Gly Val Ser 
1 5 

atg cca att cat tta 
Met Pro lie His Leu 
20 

att eta ace ate aac 
lie Leu Thr lie Asn 
35 

aat ace cca tgg tac 
Asn Thr Pro Trp Tyr 
50 

tgt tac aag eta ata 
Cys Tyr Lys Leu lie 
65 

ccg gtg agg tta gca 
Pro Val Arg Leu Ala 
85 



aat aaa aca 
Asn Lys Thr 



eta agg gaa 
Leu Arg Glu 



gaa tta aaa 
Glu Leu Lys 
40 

aac atg ttg 
Asn Met Leu 
55 

agt aat ttt 
Ser Asn Phe 
70 

gtg aga aca 
Val Arg Thr 



gta tea att 
Val Ser He 
10 

gaa ggc gac 
Glu Gly Asp 
25 

ata gee ata 
He Ala He 



aag gat tat 
Lys Asp Tyr 



ttt tat ctg 
Phe Tyr Leu 
75 

tac gag cat 
Tyr Glu His 
90 



aat ggt tgg 
Asn Gly Trp 



ttt gee cag 
Phe Ala Gin 
30 

cat ggt tac 
His Gly Tyr 
45 

ttg ttt gtg 
Leu Phe Val 
60 

ttg aaa gtt 
Leu Lys Val 



agt tec aga 
Ser Ser Arg 



tat ggc 4 8 
Tyr Gly 
15 

ttt atg 96 
Phe Met 



etc aga 144 
Leu Arg 



ate ttt 192 
He Phe 



tat ggg 240 
Tyr Gly 
80 

aga ttg 288 
Arg Leu 
95 



2 



ttt cgt tgg tta ttg gac tea cca ttt ttg agg ggt acc gta gaa aag 336 
Phe Arg Trp Leu Leu Asp Ser Pro Phe Leu Arg Gly Thr Val Glu Lys 
100 105 110 

gaa gtc aca aag gtc aaa caa teg ate gaa gac gaa eta att aga teg 384 
Glu Val Thr Lys Val Lys Gin Ser lie Glu Asp Glu Leu lie Arg Ser 
115 120 125 

gac tct cag tta atg aat ttc cca cag ttg cca tec aat ggg ata cct 432 
Asp Ser Gin Leu Met Asn Phe Pro Gin Leu Pro Ser Asn Gly lie Pro 
130 135 140 

cag gat gat gtt att gaa gag eta aat aaa ttg aac gac ttg ata cca 480 
Gin Asp Asp Val lie Glu Glu Leu Asn Lys Leu Asn Asp Leu lie Pro 
145 150 155 160 

cat acc caa tgg aag gaa gga aag gtc tct ggt gee gtt tac cac ggt 528 
His Thr Gin Trp Lys Glu Gly Lys Val Ser Gly Ala Val Tyr His Gly 
165 170 175 

ggt gat gat ttg ate cac tta caa aca ate gca tac gaa aaa tat tgc 576 
Gly Asp Asp Leu lie His Leu Gin Thr lie Ala Tyr Glu Lys Tyr Cys 
180 185 190 

gtt gee aat caa tta cat ccc gat gtc ttt cct gee gta cgt aaa atg 624 
Val Ala Asn Gin Leu His Pro Asp Val Phe Pro Ala Val Arg Lys Met 
195 200 205 

gaa tec gaa gtg gtt tct atg gtt tta aga atg ttt aat gee cct tct 672 
Glu Ser Glu Val Val Ser Met Val Leu Arg Met Phe Asn Ala Pro Ser 
210 215 220 

gat aca ggt tgt ggt acc aca act tea ggt ggt aca gaa tec ttg ctt 720 
Asp Thr Gly Cys Gly Thr Thr Thr Ser Gly Gly Thr Glu Ser Leu Leu 
225 230 235 240 

tta gca tgt ctg age get aaa atg tat gee ctt cat cat cgt gga ate 768 
Leu Ala Cys Leu Ser Ala Lys Met Tyr Ala Leu His His Arg Gly lie 
245 250 255 

acc gaa cca gaa ata att get ccc gta act qca cat get gqg ttt gac 816 
Thr Glu Pro Glu He He Ala Pro Val Thr Ala His Ala Gly Phe Asp 
260 265 270 

aaa get get tat tac ttt ggc atg aag eta cgc cac gtg gag eta gat 864 
Lys Ala Ala Tyr Tyr Phe Gly Met Lys Leu Arg His Val Glu Leu Asp 
275 * 280 285 

cca acg aca tat caa gtg gac ctg gga aaa gtg aaa aaa ttc ate aat 912 
Pro Thr Thr Tyr Gin Val Asp Leu Gly Lys Val Lys Lys Phe He Asn 
290 295 300 

aag aac aca att tta ctg gtc ggt tec get cca aac ttt cct cat ggt 960 
Lys Asn Thr He Leu Leu Val Gly Ser Ala Pro Asn Phe Pro His Gly 
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305 

att gcc gat 
He Ala Asp 



ctt cct tta 
Leu Pro Leu 



atg gaa aag 
Met Glu Lys 
355 

ccg gga gtc 
Pro Gly Val 
370 

cca aaa ggc 
Pro Lys Gly 
385 

cat cag tat 
His Gin Tyr 



cct aca tta 
Pro Thr Leu 



gcc act atg 
Ala Thr Met 
435 

gaa ata gtc 
Glu He Val 
450 

att cca gac 
He Pro Asp 
465 

ttt tct tea 
Phe Ser Ser 



aag aaa ggc 
Lys Lys Gly 



atg gcc ttc 
Met Ala Phe 
515 



310 

gat att gaa 
Asp He Glu 
325 

cac gtc gac 
His Val Asp 
340 

get ggt tac 
Ala Gly Tyr 



acc tea ata 
Thr Ser He 



teg tea gtt 
Ser Ser Val 
390 

tac gta aat 
Tyr Val Asn 
405 

gca ggg tec 
Ala Gly Ser 
420 

gtc aac atg 
Val Asn Met 



ggt gca gca 
Gly Ala Ala 



ctg aat ata 
Leu Asn He 
470 

aag acc ttg 
Lys Thr Leu 
485 

tgg cat ttc 

Trp His Phe 
500 

acg aga ttg 

Thr Arg Leu 



gga ttg ggt 
Gly Leu Gly 



agt tgt eta 
Ser Cys Leu 
345 

aaa aat ctg 
Lys Asn Leu 
360 

tea tgt gac 
Ser Cys Asp 
375 

ata atg tat 
He Met Tyr 



cct get tgg 
Pro Ala Trp 



agg cct ggt 
Arg Pro Gly 
425 

ggt gaa aat 
Gly Glu Asn 
440 

atg aag ttt 
Met Lys Phe 
455 

atg ggc aac 
Met Gly Asn 



aac ata cac 
Asn He His 



aat gcc eta 
Asn Ala Leu 
505 

age get cat 
Ser Ala His 
520 



315 

aaa ata gca 
Lys He Ala 
330 

ggt tec ttt 
Gly Ser Phe 



cca tta ctt 
Pro Leu Leu 



act cat aaa 
Thr His Lys 
380 

aga aac age 
Arg Asn Ser 
395 

act ggc ggg 
Thr Gly Gly 
410 

get att gtc 
Ala He Val 



ggg tac att 
Gly Tyr He 



aaa aaa tac 
Lys Lys Tyr 
4 60 

cct aga tat 
Pro Arg Tyr 
475 

gaa eta tct 
Glu Leu Ser 
490 

caa aag ccg 
Gin Lys Pro 



gtt gtg gat 
Val Val Asp 



caa aaa tat 
Gin Lys Tyr 
335 

att gtt tea 
He Val Ser 
350 

gac ttt aga 
Asp Phe Arg 
365 

tat gga ttt 
Tyr Gly Phe 



gac tta cga 
Asp Leu Arg 



tta tat ggc 
Leu Tyr Gly 
415 

gta ggt tgt 
Val Gly Cys 
430 

gag teg tgc 
Glu Ser Cys 
445 

ate cag gaa 
He Gin Glu 



tea gtc att 
Ser Val He 



gac agg ttg 
Asp Arg Leu 
495 

gtt gca eta 
Val Ala Leu 
510 

gag ate tgc 
Glu He Cys 
525 



320 

aaa 1008 
Lys 



ttt 1056 
Phe 



gtc 1104 
Val 



gca 1152 
Ala 



atg 1200 

Met 

400 

tct 1248 
Ser 



tgg 1296 
Trp 



caa 1344 
Gin 



aac 1392 
Asn 



tea 1440 

Ser 

480 

tec 1488 
Ser 



cac 1536 
His 



gac 1584 
Asp 



4 



att tta cgt act acc gtg caa gag ttg 

lie Leu Arg Thr Thr Val Gin Glu Leu 

530 535 

cca tec cca gac gga act age get eta 

Pro Ser Pro Asp Gly Thr Ser Ala Leu 

545 ^ 550 

aaa act get ggc gtt gca gac aaa ttg 

Lys Thr Ala Gly Val Ala Asp Lys Leu 
565 

tta tac aag ttg ggt cca gga gag gat 

Leu Tyr Lys Leu Gly Pro Gly Glu Asp 

580 585 



aag age gaa tea aat tct aaa 1632 
Lys Ser Glu Ser Asn Ser Lys 
540 

tat ggt gtc gee ggg age gtt 1680 
Tyr Gly Val Ala Gly Ser Val 
555 560 

att gtg gga ttc eta gac gca 1728 
lie Val Gly Phe Leu Asp Ala 
570 575 

acc gec acc aag tag 1770 
Thr Ala Thr Lys * 



<210> 2 
<211> 589 
<212> PRT 

<213> S. cerevisiae 



<400> 2 



Met 


Ser 


Gly 


Val 


Ser 


Asn 


Lys 


Thr 


Val 


Ser 


He 


Asn 


Gly 


Trp 


Tyr 


Gly 


1 








5 










10 










15 




Met 


Pro 


He 


His 


Leu 


Leu 


Arg 


Glu 


Glu 


Gly 


Asp 


Phe 


Ala 


Gin 


Phe 


Met 








20 










25 










30 






He 


Leu 


Thr 


He 


Asn 


Glu 


Leu 


Lys 


He 


Ala 


lie 


His 


Gly 


Tyr 


Leu 


Arg 






35 










40 










45 








Asn 


Thr 


Pro 


Trp 


Tyr 


Asn 


Met 


Leu 


Lys 


Asp 


Tyr 


Leu 


Phe 


Val 


He 


Phe 




50 










55 










60 










Cys 


Tyr 


Lys 


Leu 


He 


Ser 


Asn 


Phe 


Phe 


Tyr 


Leu 


Leu 


Lys 


Val 


Tyr 


Gly 


65 










70 










75 










80 


Pro 


Val 


Arg 


Leu 


Ala 


Val 


Arg 


Thr 


Tyr 


Glu 


His 


Ser 


Ser 


Arg 


Arg 


Leu 










85 










90 










95 




Phe 


Arg 


Trp 


Leu 


Leu 


Asp 


Ser 


Pro 


Phe 


Leu 


Arg 


Gly 


Thr 


Val 


Glu 


Lys 








100 










105 










110 






Glu 


Val 


Thr 


Lys 


Val 


Lys 


Gin 


Ser 


lie 


Glu 


Asp 


Glu 


Leu 


He 


Arg 


Ser 






115 










120 










125 








Asp 


Ser 


Gin 


Leu 


Met 


Asn 


Phe 


Pro 


Gin 


Leu 


Pro 


Ser 


Asn 


Gly 


lie 


Pro 




130 










135 










140 










Gin 


Asp 


Asp 


Val 


lie 


Glu 


Glu 


Leu 


Asn 


Lys 


Leu 


Asn 


Asp 


Leu 


lie 


Pro 


145 










150 










155 










160 


His 


Thr 


Gin 


Trp 


Lys 


Glu 


Gly 


Lys 


Val 


Ser 


Gly 


Ala 


Val 


Tyr 


His 


Gly 










165 










170 










175 




Gly 


Asp 


Asp 


Leu 


lie 


His 


Leu 


Gin 


Thr 


He 


Ala 


Tyr 


Glu 


Lys 


Tyr 


Cys 








180 










185 










190 






Val 


Ala 


Asn 


Gin 


Leu 


His 


Pro 


Asp 


Val 


Phe 


Pro 


Ala 


Val 


Arg 


Lys 


Met 






195 










200 










205 








Glu 


Ser 


Glu 


Val 


Val 


Ser 


Met 


Val 


Leu 


Arg 


Met 


Phe 


Asn 


Ala 


Pro 


Ser 




210 










215 










220 










Asp 


Thr 


Gly 


Cys 


Gly 


Thr 


Thr 


Thr 


Ser 


Gly 


Gly 


Thr 


Glu 


Ser 


Leu 


Leu 


225 










230 










235 










240 
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Leu 


Ala 


Cys 


Leu 


Ser 


Ala 


Lys 


Met 


Tyr 


Ala 


Leu 


His 


His 


Arg 


Gly 


He 










245 










250 










255 




Thr 


Glu 


Pro 


Glu 


He 


He 


Ala 


Pro 


Val 


Thr 


Ala 


His 


Ala 


Gly 


Phe 


Asp 








260 










265 










270 






Lys 


Ala 


Ala 


Tyr 


Tyr 


Phe 


Gly Met 


Lys 


Leu 


Arg 


His 


Val 


Glu 


Leu 


Asp 






275 










280 










285 








Pro 


Thr 


Thr 


Tyr 


Gin 


Val 


Asp 


Leu Gly 


Lys 


Val 


Lys 


Lys 


Phe 


lie 


Asn 




290 










295 










300 










Lys 


Asn 


Thr 


He 


Leu 


Leu 


Val 


Gly Ser 


Ala 


Pro 


Asn 


Phe 


Pro 


His 


Gly 


305 










310 










315 










320 


He 


Ala 


Asp 


Asp 


He 


Glu 


Gly 


Leu 


Gly 


Lys 


He 


Ala 


Gin 


Lys 


Tyr 


Lys 










325 










330 










335 




Leu 


Pro 


Leu 


His 


Val 


Asp 


Ser 


Cys 


Leu 


Gly 


Ser 


Phe 


He 


Val 


Ser 


Phe 








340 










345 










350 






Met 


Glu 


Lys 


Ala 


Gly Tyr 


Lys 


Asn 


Leu 


Pro 


Leu 


Leu 


Asp 


Phe 


Arg 


Val 






355 










360 










365 








Pro 


Gly 


Val 


Thr 


Ser 


He 


Ser 


Cys 


Asp 


Thr 


His 


Lys 


Tyr 


Gly 


Phe 


Ala 




370 










375 










380 










Pro 


Lys 


Gly 


Ser 


Ser 


Val 


He 


Met 


Tyr 


Arg 


Asn 


Ser 


Asp 


Leu 


Arg 


Met 


385 










390 










395 










400 


His 


Gin 


Tyr 


Tyr 


Val 


Asn 


Pro 


Ala 


Trp 


Thr 


Gly 


Gly 


Leu 


Tyr 


Gly 


Ser 










405 










410 










415 




Pro 


Thr 


Leu 


Ala 


Gly Ser 


Arg 


Pro 


Gly 


Ala 


He 


Val 


Val 


Gly 


Cys 


Trp 








420 










425 










430 






Ala 


Thr 


Met 


Val 


Asn 


Met 


Gly Glu Asn 


Gly 


Tyr 


He 


Glu 


Ser 


Cys 


Gin 






435 










440 










445 








Glu 


He 


Val 


Gly 


Ala 


Ala 


Met 


Lys 


Phe 


Lys 


Lys 


Tyr 


lie 


Gin 


Glu 


Asn 




450 










455 










460 










He 


Pro 


Asp 


Leu 


Asn 


He 


Met 


Gly Asn 


Pro 


Arg 


Tyr 


Ser 


Val 


He 


Ser 


465 










470 










475 










480 


Phe 


Ser 


Ser 


Lys 


Thr 


Leu 


Asn 


He 


His 


Glu 


Leu 


Ser 


Asp 


Arg 


Leu 


Ser 










485 










490 










495 




Lys 


Lys 


Gly 


Trp 


His 


Phe 


Asn 


Ala 


Leu 


Gin 


Lys 


Pro 


Val 


Ala 


Leu 


His 








500 










505 










510 






Met 


Ala 


Phe 


Thr 


Arg 


Leu 


Ser 


Ala 


His 


Val 


Val 


Asp 


Glu 


He 


Cys 


Asp 






515 










520 










525 








He 


Leu 


Arg 


Thr 


Thr 


Val 


Gin 


Glu 


Leu 


Lys 


Ser 


Glu 


Ser 


Asn 


Ser 


Lys 




530 










535 










540 










Pro 


Ser 


Pro 


Asp 


Gly Thr 


Ser 


Ala 


Leu 


Tyr 


Gly 


Val 


Ala 


Gly 


Ser 


Val 


545 










550 










555 










560 


Lys 


Thr 


Ala 


Gly 


Val 


Ala 


Asp 


Lys 


Leu 


lie 


Val 


Gly 


Phe 


Leu 


Asp 


Ala 










565 










570 










575 




Leu 


Tyr 


Lys 


Leu 


Gly Pro 


Gly Glu Asp 


Thr 


Ala 


Thr 


Lys 









580 585 



<210> 3 
<211> 1629 
<212> DNA 
<213> C. elegans 

<220> 

<221> CDS 

<222> (1) . . . (1629) 
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<400> 3 

atg gat ttt gca ctg gag caa tat cat agt gca aag gat ttg tta ata 48 

Met Asp Phe Ala Leu Glu Gin Tyr His Ser Ala Lys Asp Leu Leu lie 

1 5 10 15 

ttt gag ctt cga aag ttc aat cca att gtt ctg gtt tct agt act att 96 

Phe Glu Leu Arg Lys Phe Asn Pro lie Val Leu Val Ser Ser Thr lie 

20 25 30 

gtt gca aca tac gta etc acc aat ctg aga cat atg cat tta gat gaa 144 

Val Ala Thr Tyr Val Leu Thr Asn Leu Arg His Met His Leu Asp Glu 

35 40 45 

atg ggc ate egg aaa cgt ttg age act tgg ttt ttc acc act gta aag 192 

Met Gly lie Arg Lys Arg Leu Ser Thr Trp Phe Phe Thr Thr Val Lys 

50 55 60 

cgt gtg cct ttc ate agg aaa atg att gac aaa caa eta aac gaa gta 240 

Arg Val Pro Phe lie Arg Lys Met lie Asp Lys Gin Leu Asn Glu Val 

65 70 " 75 80 

aag gac gag ctt gag aaa agt ctg aga att gtg gat cga age acc gaa 288 

Lys Asp Glu Leu Glu Lys Ser Leu Arg lie Val Asp Arg Ser Thr Glu 

85 90 " 95 

tac ttc act aca ate cca age cat tea gtt gga aga act gaa gta ctt 336 

Tyr Phe Thr Thr He Pro Ser His Ser Val Gly Arg Thr Glu Val Leu 

100 105 110 

cgc ctt get gee ate tat gat gat ttg gaa gga cca get ttt ttg gaa 384 

Arg Leu Ala Ala He Tyr Asp Asp Leu Glu Gly Pro Ala Phe Leu Glu 

115 ~ 120 "* 125 

gga aga gta tct gga gca gtc ttc aat aga gaa gac gac aag gac gaa 432 

Gly Arg Val Ser Gly Ala Val Phe Asn Arg Glu Asp Asp Lys Asp Glu 

130 135 140 

egg gag atg tat gag gag gtg ttc gga aaa ttt gee tgg acc aac cca 480 

Arg Glu Met Tyr Glu Glu Val Phe Gly Lys Phe Ala Trp Thr Asn Pro 

145 150 155 160 

ctt tgg cca aaa ttg ttc cct gga gtg aga ate atg gag get gaa gtt 528 

Leu Trp Pro Lys Leu Phe Pro Gly Val Arg He Met Glu Ala Glu Val 

165 170 175 

gtt cgc atg tgt tgt aat atg atg aat gga gat teg gag aca tgt gga 576 

Val Arg Met Cys Cys Asn Met Met Asn Gly Asp Ser Glu Thr Cys Gly 

180 185 190 

act atg tea act ggt gga tec att tea att ctt ttg gcg tgc ctg get 624 

Thr Met Ser Thr Gly Gly Ser He Ser He Leu Leu Ala Cys Leu Ala 

195 200 205 



7 



cat cgt aat 
His Arg Asn 
210 

gtc cca tea 
Val Pro Ser 
225 

cgt ate aaa 
Arg lie Lys 



gac ctt gtc 
Asp Leu Val 



gtt gga tct 
Val Gly Ser 
275 

get att gga 
Ala He Gly 
290 

get tgt ctt 
Ala Cys Leu 
305 

cgc tat gac 
Arg Tyr Asp 



cac aaa tac 
His Lys Tyr 



aat aag gaa 
Asn Lys Glu 
355 

gga ggt ate 
Gly Gly He 
370 

aac att gca 
Asn He Ala 
385 

tac aag gee 
Tyr Lys Ala 



aat gga ctt 
Asn Gly Leu 



cgt ctt ttg 
Arg Leu Leu 



tec gtc cat 
Ser Val His 
230 

gtt cgc aag 
Val Arg Lys 
245 

aaa atg aaa 
Lys Met Lys 
260 

get cca aac 
Ala Pro Asn 



cag eta gga 
Gin Leu Gly 



ggt ggt ttc 
Gly Gly Phe 
310 

ttc cgt gtt 
Phe Arg Val 
325 

gga etc get 
Gly Leu Ala 
340 

ctt ctt cat 
Leu Leu His 



tat gca teg 
Tyr Ala Ser 



ctt tgc tgg 
Leu Cys Trp 
390 

aat get aga 
Asn Ala Arg 
405 

tea aac att 
Ser Asn He 



aaa aga gga 
Lys Arg Gly 
215 

gca gcg ttc 
Ala Ala Phe 



att cca gtt 
He Pro Val 



gee gca att 
Ala Ala He 
265 

ttt cca ttt 
Phe Pro Phe 
280 

ctt gaa tat 
Leu Glu Tyr 
295 

ctt ctt cca 
Leu Leu Pro 



cct ggt gta 
Pro Gly Val 



cca aag ggg 
Pro Lys Gly 
345 

aat cag tac 
Asn Gin Tyr 
360 

get act atg 
Ala Thr Met 
375 

gee gca atg 
Ala Ala Met 



aag att gtt 
Lys He Val 



aag gga ate 
Lys Gly He 



gaa aag tac 
Glu Lys Tyr 
220 

ttc aaa get 
Phe Lys Ala 
235 

gat cct gtt 
Asp Pro Val 
250 

aac aag aga 
Asn Lys Arg 



gga act gtt 
Gly Thr Val 



gac ate cca 
Asp He Pro 

300 

ttc ctt gaa 
Phe Leu Glu 
315 

tct teg att 
Ser Ser lie 
330 

tea tea gtt 
Ser Ser Val 



ttc tgt gat 
Phe Cys Asp 



gaa gga tea 
Glu Gly Ser 
380 

ctt tat cac 
Leu Tyr His 
395 

gac act aca 
Asp Thr Thr 
410 

aaa tta caa 
Lys Leu Gin 



aca gag atg 
Thr Glu Met 



gee gaa tgt 
Ala Glu Cys 



act ttc aaa 
Thr Phe Lys 
255 

aca tgt atg 
Thr Cys Met 
270 

gat gac att 
Asp Asp He 
285 

gtt cat gtt 
Val His Val 



gaa gac gag 
Glu Asp Glu 



tct gca gat 
Ser Ala Asp 
335 

gtt ctt tat 
Val Leu Tyr 
350 

get gat tgg 
Ala Asp Trp 
365 

cgc get ggg 
Arg Ala Gly 



get cag gaa 
Ala Gin Glu 



aga aag att 
Arg Lys He 
415 

ggg cca agt 
Gly Pro Ser 



att 672 
He 



ttc 720 

Phe 

240 

gta 768 
Val 



tta 816 
Leu 



gaa 864 
Glu 



gat 912 
Asp 



att 960 

He 

320 

agt 1008 
Ser 



cgc 1056 
Arg 



caa 1104 
Gin 



cac 1152 
His 



gga 1200 

Gly 

400 

aga 1248 
Arg 



gat 1296 
Asp 
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420 425 430 

gtt tgt att gtt age tgg aca acc aat gat gga gtt gaa etc tac aga 1344 

Val Cys He Val Ser Trp Thr Thr Asn Asp Gly Val Glu Leu Tyr Arg 
435 440 445 

ttc cat aac ttc atg aag gaa aaa cat tgg caa ctg aat gga ctt caa 1392 

Phe His Asn Phe Met Lys Glu Lys His Trp Gin Leu Asn Gly Leu Gin 
450 455 460 

ttc cca get gga gtt cat ate atg gtc act atg aat cat act cat cct 1440 

Phe Pro Ala Gly Val His He Met Val Thr Met Asn His Thr His Pro 
465 470 475 480 

gga etc get gaa get ttc gtc gec gat tgc aga get gca gtt gag ttt 1488 

Gly Leu Ala Glu Ala Phe Val Ala Asp Cys Arg Ala Ala Val Glu Phe 
485 490 495 

gtc aaa age cac aaa cca teg gaa tec gac aag aca agt gaa gca gec 1536 

Val Lys Ser His Lys Pro Ser Glu Ser Asp Lys Thr Ser Glu Ala Ala 

500 505 ^ 510 

ate tac gga ctt get caa agt att cca gac cga teg ctt gtt cac gag 1584 

He Tyr Gly Leu Ala Gin Ser He Pro Asp Arg Ser Leu Val His Glu 
515 520 525 

ttt get cac age tat ate gat get gtt tat get tta aca gag tga 1629 

Phe Ala His Ser Tyr He Asp Ala Val Tyr Ala Leu Thr Glu * 
530 535 540 



<210> 4 
<211> 542 
<212> PRT 
<213> C. elegans 

<400> 4 



Met 


Asp 


Phe 


Ala 


Leu 


Glu 


Gin 


Tyr 


His 


Ser 


Ala 


Lys Asp 


Leu 


Leu 


He 


1 








5 










10 








15 




Phe 


Glu 


Leu 


Arg 


Lys 


Phe 


Asn 


Pro 


He 


Val 


Leu 


Val Ser 


Ser 


Thr 


He 








20 










25 








30 






Val 


Ala 


Thr 


Tyr 


Val 


Leu 


Thr 


Asn 


Leu 


Arg 


His 


Met His 


Leu 


Asp 


Glu 






35 










40 








45 








Met 


Gly 


He 


Arg 


Lys 


Arg 


Leu 


Ser 


Thr 


Trp 


Phe 


Phe Thr 


Thr 


Val 


Lys 




50 










55 










60 








Arg 


Val 


Pro 


Phe 


He 


Arg 


Lys 


Met 


He 


Asp 


Lys 


Gin Leu 


Asn 


Glu 


Val 


65 










70 










75 








80 


Lys 


Asp 


Glu 


Leu 


Glu 


Lys 


Ser 


Leu 


Arg 


He 


Val 


Asp Arg 


Ser 


Thr 


Glu 










85 










90 








95 




Tyr 


Phe 


Thr 


Thr 


He 


Pro 


Ser 


His 


Ser 


Val 


Gly Arg Thr 


Glu 


Val 


Leu 








100 










105 








110 






Arg 


Leu 


Ala 


Ala 


He 


Tyr 


Asp Asp 


Leu 


Glu 


Gly 


Pro Ala 


Phe 


Leu 


Glu 



115 120 125 



Gly 


Arg 


Val 


Ser 




130 






Arg 


Glu 


Met 


Tyr 


145 








Leu 


Trp 


Pro 


Lys 


Val 


Arg 


Met 


Cys 








180 


Thr 


Met 


Ser 


Thr 






195 




His 


Arg 


Asn 


Arg 




210 






Val 


Pro 


Ser 


Ser 


225 








Arg 


He 


Lys 


Val 


Asp 


Leu 


Val 


Lys 








260 


Val 


Gly 


Ser 


Ala 






275 




Ala 


He 


Gly 


Gin 




290 






Ala 


Cys 


Leu 


Gly 


305 








Arg 


Tyr 


Asp 


Phe 


His 


Lys 


Tyr 


Gly 








340 


Asn 


Lys 


Glu 


Leu 






355 




Gly 


Gly 


He 


Tyr 




370 






Asn 


He 


Ala 


Leu 


385 








Tyr 


Lys 


Ala 


Asn 


Asn 


Gly 


Leu 


Ser 








420 


Val 


Cys 


He 


Val 






435 




Phe 


His 


Asn 


Phe 




450 






Phe 


Pro 


Ala 


Gly 


465 








Gly 


Leu 


Ala 


Glu 


Val 


Lys 


Ser 


His 








500 


He 


Tyr 


Gly 


Leu 






515 




Phe 


Ala 


His 


Ser 




530 







Gly Ala Val Phe 
135 

Glu Glu Val Phe 
150 

Leu Phe Pro Gly 
165 

Cys Asn Met Met 

Gly Gly Ser He 
200 

Leu Leu Lys Arg 
215 

Val His Ala Ala 
230 

Arg Lys He Pro 
245 

Met Lys Ala Ala 

Pro Asn Phe Pro 
280 

Leu Gly Leu Glu 
295 

Gly Phe Leu Leu 
310 

Arg Val Pro Gly 
325 

Leu Ala Pro Lys 

Leu His Asn Gin 
360 

Ala Ser Ala Thr 
375 

Cys Trp Ala Ala 
390 

Ala Arg Lys lie 
405 

Asn He Lys Gly 

Ser Trp Thr Thr 
440 

Met Lys Glu Lys 
4 55 

Val His He Met 
470 

Ala Phe Val Ala 
485 

Lys Pro Ser Glu 

Ala Gin Ser He 
520 

Tyr He Asp Ala 
535 



Asn 


Arg 


Glu 


Asp 








140 


Gly 


Lys 


Phe 


Ala 






155 




Val 


Arg 


He 


Met 




170 






Asn 


Gly 


Asp 


Ser 


185 








Ser 


He 


Leu 


Leu 


Gly 


Glu 


Lys 


Tyr 








220 


Phe 


Phe 


Lys 


Ala 






235 




Val 


Asp 


Pro 


Val 




250 






He 


Asn 


Lys 


Arg 


265 








Phe 


Gly 


Thr 


Val 


Tyr 


Asp 


lie 


Pro 








300 


Pro 


Phe 


Leu 


Glu 






315 




Val 


Ser 


Ser 


He 




330 






Gly 


Ser 


Ser 


Val 


345 








Tyr 


Phe 


Cys 


Asp 


Met 


Glu 


Gly 


Ser 








380 


Met 


Leu 


Tyr 


His 






395 




Val 


Asp 


Thr 


Thr 




410 






He 


Lys 


Leu 


Gin 


425 








Asn 


Asp 


Gly 


Val 


His 


Trp 


Gin 


Leu 








460 


Val 


Thr 


Met 


Asn 






475 




Asp 


Cys 


Arg 


Ala 




490 






Ser 


Asp 


Lys 


Thr 


505 








Pro 


Asp 


Arg 


Ser 


Val 


Tyr 


Ala 


Leu 



540 



Asp 


Lys 


Asp 


Glu 


Trp 


Thr 


Asn 


Pro 








160 


Glu 


Ala 


Glu 


Val 






175 




Glu 


Thr 


Cys 


Gly 




190 






Ala 


Cys 


Leu 


Ala 


205 








Thr 


Glu 


Met 


He 


Ala 


Glu 


Cys 


Phe 








240 


Thr 


Phe 


Lys 


Val 






255 




Thr 


Cys 


Met 


Leu 




270 






Asp 


Asp 


He 


Glu 


285 








Val 


His 


Val 


Asp 


Glu 


Asp 


Glu 


He 








320 


Ser 


Ala 


Asp 


Ser 






335 




Val 


Leu 


Tyr 


Arg 




350 






Ala 


Asp 


Trp 


Gin 


365 








Arg 


Ala 


Gly 


His 


Ala 


Gin 


Glu 


Gly 








400 


Arg 


Lys 


lie 


Arg 






415 




Gly 


Pro 


Ser 


Asp 




430 






Glu 


Leu 


Tyr 


Arg 


445 








Asn 


Gly 


Leu 


Gin 


His 


Thr 


His 


Pro 








480 


Ala 


Val 


Glu 


Phe 






495 




Ser 


Glu 


Ala 


Ala 




510 






Leu 


Val 


His 


Glu 


525 








Thr 


Glu 







10 



<210> 5 

<211> 1707 

<212> DNA 

<213> Mus musculus 

<220> 

<221> CDS 

<222> (1) . . . (1707) 

<400> 5 

atg ccc gga acc gac etc etc aag ctg aag gac ttc gag cct tat ttg 48 
Met Pro Gly Thr Asp Leu Leu Lys Leu Lys Asp Phe Glu Pro Tyr Leu 
1 5 10 15 

gag att ttg gaa tct tat tec aca aaa gee aag aat tat gtg aat gga 96 
Glu lie Leu Glu Ser Tyr Ser Thr Lys Ala Lys Asn Tyr Val Asn Gly 
20 25 30 

tat tgc acc aaa tat gag ccc tgg cag etc att gcg tgg agt gtc ctg 144 
Tyr Cys Thr Lys Tyr Glu Pro Trp Gin Leu lie Ala Trp Ser Val Leu 
35 40 45 

tgt act ctg ctg ata gtc tgg gtg tat gag ctt ate ttc cag cca gag 192 
Cys Thr Leu Leu lie Val Trp Val Tyr Glu Leu He Phe Gin Pro Glu 
50 55 60 

agt tta tgg tct egg ttt aaa aaa aaa tta ttt aag ctt ate agg aag 240 
Ser Leu Trp Ser Arg Phe Lys Lys Lys Leu Phe Lys Leu He Arg Lys 
65 70 75 80 

atg cca ttt att gga cgt aag ate gaa caa cag gtg age aaa gee aag 288 
Met Pro Phe He Gly Arg Lys He Glu Gin Gin Val Ser Lys Ala Lys 
85 90 95 

aag gat ctt gtc aag aac atg cca ttc eta aag gtg gac aag gat tat 336 
Lys Asp Leu Val Lys Asn Met Pro Phe Leu Lys Val Asp Lys Asp Tyr 
100 105 110 

gtg aaa act ctg cct get cag ggt atg ggc aca get gag gtt ctg gag 384 
Val Lys Thr Leu Pro Ala Gin Gly Met Gly Thr Ala Glu Val Leu Glu 
115 120 125 

aga etc aag gag tac age tec atg gat ggt tec tgg caa gaa ggg aaa 432 
Arg Leu Lys Glu Tyr Ser Ser Met Asp Gly Ser Trp Gin Glu Gly Lys 
130 ' " 135 140 

gee tea gga get gtg tac aat ggg gaa ccg aag etc acg gag ctg ctg 480 
Ala Ser Gly Ala Val Tyr Asn Gly Glu Pro Lys Leu Thr Glu Leu Leu 
145 150 155 160 



gtg cag get tat gga gaa ttc acg tgg age aat cca ctg cat cca gat 
Val Gin Ala Tyr Gly Glu Phe Thr Trp Ser Asn Pro Leu His Pro Asp 
165 170 175 



528 



11 



ate ttc cct 
He Phe Pro 



tgt tec etc 
Cys Ser Leu 
195 

ggg gga acg 
Gly Gly Thr 
210 

gcg tta gag 
Ala Leu Glu 
225 

gee cat get 
Ala His Ala 



gtc cga gtt 
Val Arg Val 



aag aga gee 
Lys Arg Ala 
275 

cag ttt cct 
Gin Phe Pro 
290 

act gtc aga 
Thr Val Arg 
305 

ttc etc att 
Phe Leu He 



ttt gat ttc 
Phe Asp Phe 



aag tat ggc 
Lys Tyr Gly 
355 

gag aag tac 
Glu Lys Tyr 
370 

ggt gtc tac 
Gly Val Tyr 



gga ttg egg 
Gly Leu Arg 
180 

ttc aat ggg 
Phe Asn Gly 



gaa age ate 
Glu Ser He 



aag ggg ate 
Lys Gly He 
230 

gca ttc gac 
Ala Phe Asp 
245 

gca ctg aaa 
Ala Leu Lys 
260 

ate tec agg 
He Ser Arg 



cat ggt gtg 
His Gly Val 



tat aaa ate 
Tyr Lys He 
310 

gtc ttc atg 
Val Phe Met 
325 

egg gtg aaa 
Arg Val Lys 
340 

tat get cct 
Tyr Ala Pro 



agg acg tac 
Arg Thr Tyr 



gca tct cca 
Ala Ser Pro 



aag tta gag 
Lys Leu Glu 
185 

gga cca gat 
Gly Pro Asp 
200 

ctg atg gee 
Leu Met Ala 
215 

aaa act cca 
Lys Thr Pro 



aaa gca get 
Lys Ala Ala 



aag aac atg 
Lys Asn Met 
265 

aac aca get 
Asn Thr Ala 
280 

atg gat cct 
Met Asp Pro 
295 

cca etc cat 
Pro Leu His 



gag aaa gca 
Glu Lys Ala 



ggt gtg ace 
Gly Val Thr 
345 

aaa ggt tea 
Lys Gly Ser 
360 

cag ttc ttt 
Gin Phe Phe 
375 

age ata get 
Ser He Ala 



gca gaa ate 
Ala Glu He 



tec tgt gga 
Ser Cys Gly 



tgc aaa get 
Cys Lys Ala 
220 

gaa att gtg 
Glu lie Val 
235 

cat tat ttt 
His Tyr Phe 
250 

gag gtg gat 
Glu Val Asp 



atg ctg gtc 
Met Leu Val 



gtc ccc gaa 
Val Pro Glu 
300 

gtg gat get 
Val Asp Ala 
315 

ggg tac cca 
Gly Tyr Pro 
330 

age att tea 
Ser He Ser 



tea gtg gtg 
Ser Val Val 



gtt ggt gca 
Val Gly Ala 
380 

ggc tea egg 
Gly Ser Arg 



gtt agg atg 
Val Arg Met 
190 

tgt gtg act 
Cys Val Thr 
205 

tac egg gac 
Tyr Arg Asp 



get ccc gag 
Ala Pro Glu 



ggg atg aag 
Gly Met Lys 
255 

gtg cag gca 
Val Gin Ala 
270 

tgt tct ace 
Cys Ser Thr 
28 5 

gtg gee aag 
Val Ala Lys 



tgt ctg ggg 
Cys Leu Gly 



ctg gag aaa 
Leu Glu Lys 
335 

gca gat act 
Ala Asp Thr 
350 

atg tac tct 
Met Tyr Ser 
365 

gac tgg caa 
Asp Trp Gin 



cct ggt ggc 
Pro Gly Gly 



act 576 
Thr 



tct 624 
Ser 



ttg 672 
Leu 



agt 720 

Ser 

240 

att 7 68 
He 



atg 816 
Met 



cca 8 64 
Pro 



tta 912 
Leu 



ggc 960 

Gly 

320 

cca 1008 
Pro 



cat 1056 
His 



aac 1104 
Asn 



ggt 1152 
Gly 



ate 1200 
He 



12 



385 390 395 400 

att gca gcc tgt tgg gcg gcc ttg atg cac ttc ggt gag aac ggc tat 1248 

He Ala Ala Cys Trp Ala Ala Leu Met His Phe Gly Glu Asn Gly Tyr 

405 410 415 

gtt gaa get acc aaa cag ate ate aaa act get cgc ttc ctg aag tea 1296 

Val Glu Ala Thr Lys Gin He He Lys Thr Ala Arg Phe Leu Lys Ser 

420 425 430 

gaa ctg gaa aac ate aaa aac ate ttc att ttc ggt gat cct caa ttg 1344 

Glu Leu Glu Asn He Lys Asn lie Phe He Phe Gly Asp Pro Gin Leu 
435 440 445 

tea gtt att get ctg gga tec aac gat ttt gac att tac cga eta tct 1392 

Ser Val He Ala Leu Gly Ser Asn Asp Phe Asp He Tyr Arg Leu Ser 
450 " 455 460 

aat atg atg tct get aag ggg tgg aat ttt aac tac ctg cag ttc cca 1440 

Asn Met Met Ser Ala Lys Gly Trp Asn Phe Asn Tyr Leu Gin Phe Pro 

465 470 ~ 475 480 



aga age att cat ttc tgc att acg tta gta cat act egg aag cga gtg 
Arg Ser He His Phe Cys He Thr Leu Val His Thr Arg Lys Arg Val 
485 490 495 



1488 



gcg ate cag ttc eta aag gat ate egg gaa tea gtc aca caa ate atg 1536 
Ala He Gin Phe Leu Lys Asp He Arg Glu Ser Val Thr Gin He Met 
500 505 510 

aag aat cct aaa get aag acc aca gga atg ggt gcc ate tat ggc atg 1584 
Lys Asn Pro Lys Ala Lys Thr Thr Gly Met Gly Ala He Tyr Gly Met 
515 520 525 

gcc cag gca acc att gac agg aag ctg gtt gca gaa ata tec tec gtc 1632 
Ala Gin Ala Thr He Asp Arg Lys Leu Val Ala Glu He Ser Ser Val 
530 535 540 

ttc ttg gac tgc ctt tat act acg gac ccc gtg act cag ggc aac cag 1680 
Phe Leu Asp Cys Leu Tyr Thr Thr Asp Pro Val Thr Gin Gly Asn Gin 
545 550 555 560 

atg aac ggt tct cca aag ccc cgc tga 1707 
Met Asn Gly Ser Pro Lys Pro Arg * 
565 



<210> 6 
<211> 568 
<212> PRT 

<213> Mus musculus 
<400> 6 

Met Pro Gly Thr Asp Leu Leu Lys Leu Lys Asp Phe Glu Pro Tyr Leu 



13 



1 5 



Glu 


He 


Leu 


Glu 


Ser Tyr 


Ser 


Thr 








20 








Tyr 


Cys 


Thr 


Lys 


Tyr Glu 


Pro 


Trp 






35 








40 


Cys 


Thr 


Leu 


Leu 


He Val 


Trp 


Val 




50 








55 




Ser 


Leu 


Trp 


Ser 


Arg Phe 


Lys 


Lys 


65 








70 






Met 


Pro 


Phe 


He 


Gly Arg Lys 


He 










85 






Lys 


Asp 


Leu 


Val 


Lys Asn Met 


Pro 








100 








Val 


Lys 


Thr 


Leu 


Pro Ala 


Gin Gly 






115 








120 


Arg 


Leu 


Lys 


Glu 


Tyr Ser 


Ser 


Met 




130 








135 




Ala 


Ser 


Gly 


Ala 


Val Tyr 


Asn 


Gly 


145 








150 






Val 


Gin 


Ala 


Tyr 


Gly Glu 


Phe 


Thr 










165 






He 


Phe 


Pro 


Gly 


Leu Arg 


Lys 


Leu 








180 








Cys 


Ser 


Leu 


Phe 


Asn Gly Gly 


Pro 






195 








200 


Gly 


Gly 


Thr 


Glu 


Ser He 


Leu 


Met 




210 








215 




Ala 


Leu 


Glu 


Lys 


Gly He 


Lys 


Thr 


225 








230 






Ala 


His 


Ala 


Ala 


Phe Asp 


L Y S 


Ala 










245 






Val 


Arg 


Val 


Ala 


Leu Lys 


Lys 


Asn 








260 








Lys 


Arg 


Ala 


He 


Ser Arg Asn 


Thr 






275 








280 


Gin 


Phe 


Pro 


His 


Gly Val 


Met 


Asp 




290 








295 




Thr 


Val 


Arg 


Tyr 


Lys He 


Pro 


Leu 


305 








310 






Phe 


Leu 


He 


Val 


Phe Met 


Glu 


Lys 










325 






Phe 


Asp 


Phe 


Arg 


Val Lys 


Gly Val 








340 








Lys 


Tyr 


Gly 


Tyr 


Ala Pro 


Lys 


Gly 






355 








360 


Glu 


Lys 


Tyr 


Arg 


Thr Tyr 


Gin 


Phe 




370 








375 




Gly 


Val 


Tyr 


Ala 


Ser Pro 


Ser 


He 


385 








390 






He 


Ala 


Ala 


Cys 


Trp Ala Ala 


Leu 










405 






Val 


Glu 


Ala 


Thr 


Lys Gin 


He 


He 








420 








Glu 


Leu 


Glu 


Asn 


He Lys 


Asn 


He 





10 










15 




Lys 


Ala 


Lys 


Asn 


Tyr 


Val 


Asn 


Gly 


25 










30 






Gin 


Leu 


He 


Ala 


Trp 


Ser 


Val 


Leu 










45 








Tyr 


Glu 


Leu 


He 


Phe 


Gin 


Pro 


Glu 








60 










Lys 


Leu 


Phe 


Lys 


Leu 


lie 


Arg 


Lys 






75 










80 


Glu 


Gin 


Gin 


Val 


Ser 


Lys 


Ala 


Lys 




90 










95 




Phe 


Leu 


Lys 


Val 


Asp 


Lys 


Asp 


Tyr 


105 










110 






Met 


Gly 


Thr 


Ala 


Glu 


Val 


Leu 


Glu 










125 








Asp 


Gly 


Ser 


Trp 


Gin 


Glu 


Gly 


Lys 








140 










Glu 


Pro 


Lys 


Leu 


Thr 


Glu 


Leu 


Leu 






155 










160 


Trp 


Ser 


Asn 


Pro 


Leu 


His 


Pro 


Asp 




170 










175 




Glu 


Ala 


Glu 


He 


Val 


Arg 


Met 


Thr 


185 










190 






Asp 


Ser 


Cys 


Gly 


Cys 


Val 


Thr 


Ser 










205 








Ala 


Cys 


Lys 


Ala 


Tyr 


Arg 


Asp 


Leu 








220- 










Pro 


Glu 


He 


Val 


Ala 


Pro 


Glu 


Ser 






235 










240 


Ala 


His 


Tyr 


Phe 


Gly Met 


Lys 


He 




250 










255 




Met 


Glu 


Val 


Asp 


Val 


Gin 


Ala 


Met 


265 










270 






Ala 


Met 


Leu 


Val 


Cys 


Ser 


Thr 


Pro 










285 








Pro 


Val 


Pro 


Glu 


Val 


Ala 


Lys 


Leu 








300 










His 


Val 


Asp 


Ala 


Cys 


Leu 


Gly 


Gly 






315 










320 


Ala 


Gly 


Tyr 


Pro 


Leu 


Glu 


Lys 


Pro 




330 










335 




Thr 


Ser 


He 


Ser 


Ala 


Asp 


Thr 


His 


345 










350 






Ser 


Ser 


Val 


Val 


Met 


Tyr 


Ser 


Asn 










365 








Phe 


Val 


Gly Ala Asp 


Trp 


Gin 


Gly 








380 










Ala 


Gly 


Ser 


Arg 


Pro 


Gly 


Gly 


He 






395 










400 


Met 


His 


Phe Gly Glu Asn 


Gly 


Tyr 




410 










415 




Lys 


Thr 


Ala Arg 


Phe 


Leu 


Lys 


Ser 


425 










430 






Phe 


He 


Phe Gly Asp 


Pro 


Gin 


Leu 



14 







435 








440 










445 


Ser 


Val 


He 


Ala 


Leu Gly 


Ser 


Asn 


Asp 


Phe 


Asp 


He 


Tyr Arg Leu Ser 




450 








455 










460 




Asn 


Met 


Met 


Ser 


Ala Lys 


Gly Trp 


Asn 


Phe 


Asn 


Tyr 


Leu Gin Phe Pro 


465 








470 










475 




480 


Arg 


Ser 


He 


His 


Phe Cys 


He 


Thr 


Leu 


Val 


His 


Thr 


Arg Lys Arg Val 










485 








490 






495 


Ala 


He 


Gin 


Phe 


Leu Lys 


Asp 


He 


Arg 


Glu 


Ser 


Val 


Thr Gin He Met 








500 








505 








510 


Lys 


Asn 


Pro 


Lys 


Ala Lys 


Thr 


Thr 


Gly 


Met 


Gly Ala 


He Tyr Gly Met 






515 








520 










525 


Ala 


Gin 


Ala 


Thr 


He Asp 


Arg 


Lys 


Leu 


Val 


Ala 


Glu 


He Ser Ser Val 




530 








535 










540 




Phe 


Leu 


Asp 


Cys 


Leu Tyr 


Thr 


Thr 


Asp 


Pro 


Val 


Thr 


Gin Gly Asn Gin 


545 








550 










555 




560 


Met 


Asn 


Gly 


Ser 


Pro Lys 


Pro 


Arg 













565 



<210> 7 
<211> 1707 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (1) . . . (1707) 
<400> 7 

atg cct age aca gac ctt ctg atg ttg aag gec ttt gag ccc tac tta 48 
Met Pro Ser Thr Asp Leu Leu Met Leu Lys Ala Phe Glu Pro Tyr Leu 
15 10 15 

gag att ttg gaa gta tac tec aca aaa gee aag aat tat gta aat gga 96 
Glu He Leu Glu Val Tyr Ser Thr Lys Ala Lys Asn Tyr Val Asn Gly 
20 25 30 

cat tgc acc aag tat gag ccc tgg cag eta att gca tgg agt gtc gtg 14 4 
His Cys Thr Lys Tyr Glu Pro Trp Gin Leu He Ala Trp Ser Val Val 
35 40 45 

tgg acc ctg ctg ata gtc tgg gga tat gag ttt gtc ttc cag cca gag 192 
Trp Thr Leu Leu He Val Trp Gly Tyr Glu Phe Val Phe Gin Pro Glu 
50 55 60 

agt tta tgg tea agg ttt aaa aag aaa tgt ttt aag etc acc agg aag 240 
Ser Leu Trp Ser Arg Phe Lys Lys Lys Cys Phe Lys Leu Thr Arg Lys 
65 70 75 80 

atg ccc att att ggt cgt aag att caa gac aag ttg aac aag acc aag 288 
Met Pro He He Gly Arg Lys He Gin Asp Lys Leu Asn Lys Thr Lys 
85 90 95 



gat gat att age aag aac atg tea ttc ctg aaa gtg gac aaa gag tat 336 



15 



Asp Asp lie Ser Lys Asn Met Ser Phe Leu Lys Val Asp Lys Glu Tyr 
100 105 * 110 

gtg aaa get tta ccc tec cag ggt ctg age tea tct get gtt ttg gag 384 
Val Lys Ala Leu Pro Ser Gin Gly Leu Ser Ser Ser Ala Val Leu Glu 
115 120 125 

aaa ctt aag gag tac age tct atg gac gee ttc tgg caa gag ggg aga 432 
Lys Leu Lys Glu Tyr Ser Ser Met Asp Ala Phe Trp Gin Glu Gly Arg 
130 135 140 

gee tct gga aca gtg tac agt ggg gag gag aag etc act gag etc ctt 480 
Ala Ser Gly Thr Val Tyr Ser Gly Glu Glu Lys Leu Thr Glu Leu Leu 
145 150 155 160 

gtg aag get tat gga gat ttt gca tgg agt aac ccc ctg cat cca gat 528 
Val Lys Ala Tyr Gly Asp Phe Ala Trp Ser Asn Pro Leu His Pro Asp 
165 170 175 

ate ttc cca gga eta cgc aag ata gag gca gaa att gtg agg ata get 57 6 
lie Phe Pro Gly Leu Arg Lys He Glu Ala Glu He Val Arg He Ala 
180 185 190 

tgt tec ctg ttc aat ggg gga cca gat teg tgt gga tgt gtg act tct 624 
Cys Ser Leu Phe Asn Gly Gly Pro Asp Ser Cys Gly Cys Val Thr Ser 
195 200 205 

ggg gga aca gaa age ata etc atg gee tgc aaa gca tgt egg gat ctg 672 
Gly Gly Thr Glu Ser He Leu Met Ala Cys Lys Ala Cys Arg Asp Leu 
210 215 220 

gee ttt gag aag ggg ate aaa act cca gaa att gtg get ccc caa agt 720 
Ala Phe Glu Lys Gly He Lys Thr Pro Glu He Val Ala Pro Gin Ser 
225 230 235 240 

gee cat get gca ttt aac aaa gca gee agt tac ttt ggg atg aag att 768 
Ala His Ala Ala Phe Asn Lys Ala Ala Ser Tyr Phe Gly Met Lys He 
245 250 255 

gtg egg gtc cca ttg acg aag atg atg gag gtg gat gtg agg gca atg 816 
Val Arg Val Pro Leu Thr Lys Met Met Glu Val Asp Val Arq Ala Met 
260 265 270 

aga aga get ate tec agg aac act gee atg etc gtc tgt tct ace cca 864 
Arg Arg Ala He Ser Arg Asn Thr Ala Met Leu Val Cys Ser Thr Pro 
275 280 285 

cag ttt cct cat ggt gta ata gat cct gtc cct gaa gtg gee aag ctg 912 
Gin Phe Pro His Gly Val He Asp Pro Val Pro Glu Val Ala Lys Leu 
290 295 300 

get gtc aaa tac aaa ata ccc ctt cat gtc gac get tgt ctg gga ggc 960 
Ala Val Lys Tyr Lys He Pro Leu His Val Asp Ala Cys Leu Gly Gly 
305 " 310 315 ^ 320 



16 



ttc etc ate 
Phe Leu lie 



ttt gat ttc 
Phe Asp Phe 



aag tat ggc 
Lys Tyr Gly 
355 

aag aag tac 
Lys Lys Tyr 
370 

ggc ate tat 
Gly lie Tyr 
385 

age gca gee 
Ser Ala Ala 



gtt gaa get 
Val Glu Ala 



gaa ctg gaa 
Glu Leu Glu 
435 

tea etc att 
Ser Leu lie 
450 

aac ctg atg 
Asn Leu Met 
465 

ccc agt att 
Pro Ser lie 



get ata caa 
Ala He Gin 



aag aat cct 
Lys Asn Pro 
515 

gee cag aca 



gtc ttt atg 
Val Phe Met 
325 

egg gtg aaa 
Arg Val Lys 
340 

tat gee cca 
Tyr Ala Pro 



agg aac tat 
Arg Asn Tyr 



get tec cca 
Ala Ser Pro 
390 

tgt tgg get 
Cys Trp Ala 
4 05 

ace aaa cag 
Thr Lys Gin 
420 

aat ate aaa 
Asn He Lys 



get ctg gga 
Ala Leu Gly 



act get aag 
Thr Ala Lys 
470 

cat ttc tgc 
His Phe Cys 
485 

ttc eta aag 
Phe Leu Lys 
500 

aaa gcg aag 
Lys Ala Lys 



act gtt gac 



gag aaa gca 
Glu Lys Ala 



ggt gta ace 
Gly Val Thr 
345 

aaa ggc tea 
Lys Gly Ser 
360 

cag ttc ttc 
Gin Phe Phe 
375 

acc ate gca 
Thr He Ala 



gee ttg atg 
Ala Leu Met 



ate ate aaa 
He lie Lys 
425 

ggc ate ttt 
Gly lie Phe 
440 

tec cgt gat 
Ser Arg Asp 
455 

ggg tgg aac 
Gly Trp Asn 



ate aca tta 
He Thr Leu 



gac att cga 
Asp lie Arg 
505 

acc aca gga 
Thr Thr Gly 
520 

agg aat atg 



gga tac cca 
Gly Tyr Pro 
330 

age att tea 
Ser He Ser 



tea ttg gtg 
Ser Leu Val 



gtc gat aca 
Val Asp Thr 
380 

ggc tea egg 
Gly Ser Arg 
395 

cac ttc ggt 
His Phe Gly 
410 

act get cgc 
Thr Ala Arg 



gtt ttt ggg 
Val Phe Gly 



ttt gac ate 
Phe Asp lie 
460 

ttg aac cag 
Leu Asn Gin 
475 

eta cac gee 
Leu His Ala 
490 

gaa tct gtc 
Glu Ser Val 



atg ggt gee 
Met Gly Ala 



gtt gca gaa 



ctg gag cac 
Leu Glu His 
335 

get gac acc 
Ala Asp Thr 
350 

ttg tat agt 
Leu Tyr Ser 
365 

gat tgg cag 
Asp Trp Gin 



cct ggt ggc 
Pro Gly Gly 



gag aac ggc 
Glu Asn Gly 
415 

ttc etc aag 
Phe Leu Lys 
430 

aat ccc caa 
Asn Pro Gin 
445 

tac cga eta 
Tyr Arg Leu 



ttg cag ttc 
Leu Gin Phe 



egg aaa cga 
Arg Lys Arg 
4 95 

act caa ate 
Thr Gin lie 
510 

ate tat gee 
lie Tyr Ala 
525 

ttg tec tea 



cca 1008 
Pro 



cat 1056 
His 



gac 1104 
Asp 



ggt 1152 
Gly 



att 1200 

He 

400 

tat 1248 
Tyr 



tea 1296 
Ser 



ttg 1344 
Leu 



tea 1392 
Ser 



cca 1440 

Pro 

480 

gta 1488 
Val 



atg 1536 
Met 



atg 1584 
Met 



gtc 1632 



17 



Ala Gin Thr Thr Val Asp Arg Asn Met Val Ala Glu Leu Ser Ser Val 
530 535 540 

ttc ttg gac age ttg tac age acc gac act gtc acc cag ggc age cag 1680 
Phe Leu Asp Ser Leu Tyr Ser Thr Asp Thr Val Thr Gin Gly Ser Gin 
545 550 555 560 

atg aat ggt tct cca aaa ccc cac tga 1707 
Met Asn Gly Ser Pro Lys Pro His * 
565 



<210> 8 
<211> 568 
<212> PRT 

<213> Homo sapiens 



<400> 8 



Met 


Pro 


Ser 


Thr 


Asp 


Leu 


Leu 


Met 


Leu 


Lys 


Ala 


Phe 


Glu 


Pro 


Tyr 


Leu 




1 








5 










10 










15 






Glu 


He 


Leu 


Glu 
20 


Val 


Tyr 


Ser 


Thr 


Lys 
25 


Ala 


Lys 


Asn 


Tyr 


Val 
30 


Asn 


Gly 




His 


Cys 


Thr 


Lys 


Tyr 


Glu 


Pro 


Trp 


Gin 


Leu 


He 


Ala 


Trp 


Ser 


Val 


Val 








35 










40 










45 








Trp 


Thr 
50 


Leu 


Leu 


He 


Val 


Trp 
55 


Gly 


Tyr 


Glu 


Phe 


Val 
60 


Phe 


Gin 


Pro 


Glu 




Ser 


Leu 


Trp 


- Sei- 


Arg 


Phe 


Lys 


Lys 


Lys 


Cys 


Phe 


Lys 


Leu 


Thr 


Arg 


Lys 




65 










70 










75 










80 




Met 


Pro 


He 


ne 


Gly 
85 


Arg 


Lys 


He 


Gin 


Asp 
90 


Lys 


Leu 


Asn 


Lys 


Thr 
95 


Lys 




Asp Asp 


He 


Ser 


Lys 


Asn 


Met 


Ser 


Phe 


Leu 


Lys 


Val 


Asp 


Lys 


Glu 


Tyr 










100 










105 










110 








Val 


Lys 


Ala 
115 


Leu 


Pro 


Ser 


Gin 


Gly 
120 


Leu 


Ser 


Ser 


Ser 


Ala 
125 


Val 


Leu 


Glu 




Lys 


Leu 
130 


Lys 


Glu 


Tyr 


Ser 


Ser 
135 


Met 


Asp 


Ala 


Phe 


Trp 
140 


Gin 


Glu 


Gly 


Arg 




Ala 


Ser 


Gly 


Thr 


Val 


Tyr 


Ser 


Gly 


Glu 


Glu 


Lys 


Leu 


Thr 


Glu 


Leu 


Leu 




145 










150 










155 










160 




Val 


Lys 


Ala 


Tyr 


Gly 
165 


Asp 


Phe 


Ala 


Trp 


Ser 
170 


Asn 


Pro 


Leu 


His 


Pro 
175 


Asp 




He 


Phe 


Pro 


Gly 
180 


Leu 


Arg 


Lys 


He 


Glu 
185 


Ala 


Glu 


He 


Val 


Arg 
190 


He 


Ala 




Cys 


Ser 


Leu 
195 


Phe 


Asn 


Gly 


Gly 


Pro 
200 


Asp 


Ser 


Cys 


Gly 


Cys 
205 


Val 


Thr 


Ser 




Gly Gly 


Thr 


Glu 


Ser 


He 


Leu 


Met 


Ala 


Cys 


Lys 


Ala 


Cys 


Arg 


Asp 


Leu 






210 










215 










220 












Ala 


Phe 


Glu 


Lys 


Gly 


He 


Lys 


Thr 


Pro 


Glu 


He 


Val 


Ala 


Pro 


Gin 


Ser 




225 










230 










235 










240 




Ala 


His 


Ala 


Ala 


Phe 
245 


Asn 


Lys 


Ala 


Ala 


Ser 
250 


Tyr 


Phe 


Gly 


Met 


Lys 
255 


He 




Val 


Arg 


Val 


Pro 
260 


Leu 


Thr 


Lys 


Met 


Met 
265 


Glu 


Val 


Asp 


Val 


Arg 
270 


Ala 


Met 




Arg 


Arg 


Ala 
275 


He 


Ser 


Arg 


Asn 


Thr 

280 


Ala 


Met 


Leu 


Val 


Cys 
285 


Ser 


Thr 


Pro 





18 



Gin Phe 


Pro 


His 


Gly 


Val 


He 


Asp 


Pro 


Val 


Pro 


Glu 


Val 


Ala 


Lys 


Leu 


290 










295 










300 










Ala Val 


Lys 


Tyr 


Lys 


He 


Pro 


Leu 


His 


Val 


Asp 


Ala 


Cys 


Leu 


Gly 


Gly 


305 








310 










315 










320 


Phe Leu 


He 


Val 


Phe 


Met 


Glu 


Lys 


Ala 


Gly 


Tyr 


Pro 


Leu 


Glu 


His 


Pro 








325 










330 










335 




Phe Asp 


Phe 


Arg 


Val 


Lys 


Gly 


Val 


Thr 


Ser 


He 


Ser 


Ala 


Asp 


Thr 


His 






340 










345 










350 






Lys Tyr 


Gly Tyr 


Ala 


Pro 


Lys 


Gly 


Ser 


Ser 


Leu 


Val 


Leu 


Tyr 


Ser 


Asp 




355 










360 










365 








Lys Lys 


Tyr 


Arg 


Asn 


Tyr 


Gin 


Phe 


Phe 


Val 


Asp 


Thr 


Asp 


Trp 


Gin 


Gly 


370 










375 










380 










Gly He 


Tyr 


Ala 


Ser 


Pro 


Thr 


He 


Ala 


Gly 


Ser 


Arg 


Pro 


Gly 


Gly 


He 


385 








390 










395 










400 


Ser Ala 


Ala 


Cys 


Trp 


Ala 


Ala 


Leu 


Met 


His 


Phe 


Gly 


Glu 


Asn 


Gly 


Tyr 








405 










410 










415 




Val Glu 


Ala 


Thr 


Lys 


Gin 


He 


He 


Lys 


Thr 


Ala 


Arg 


Phe 


Leu 


Lys 


Ser 






420 










425 










430 






Glu Leu 


Glu 


Asn 


He 


Lys 


Gly 


He 


Phe 


Val 


Phe 


Gly 


Asn 


Pro 


Gin 


Leu 




435 










440 










445 








Ser Leu 


He 


Ala 


Leu 


Gly 


Ser 


Arg 


Asp 


Phe 


Asp 


He 


Tyr 


Arg 


Leu 


Ser 


450 










455 










460 










Asn Leu 


Met 


Thr 


Ala 


Lys 


Gly 


Trp 


Asn 


Leu 


Asn 


Gin 


Leu. 


Gin 


Phe 


Pro 


465 








470 










475 










480 


Pro Ser 


He 


His 


Phe 


Cys 


He 


Thr 


Leu 


Leu 


His 


Ala 


Arg 


Lys 


Arg 


Val 








485 










490 










495 




Ala He 


Gin 


Phe 


Leu 


Lys.. 


Asp 


He 


Arg 


Glu 


Ser 


Val 


Thr 


Gin 


He 


Met 






500 










505 










510 






Lys Asn 


Pro 


Lys 


Ala 


Lys 


Thr 


Thr 


Gly 


Met. 


Gly 


Ala 


lie 


Tyr 


Ala 


Met 




515 










520 










525 








Ala Gin 


Thr 


Thr 


Val 


Asp 


Arg 


Asn 


Met 


Val 


Ala 


Glu 


Leu 


Ser 


Ser 


Val 


530 










535 










540 










Phe Leu 


Asp 


Ser 


Leu 


i yr 


Dei 


1 11X 


7\ en 


Thr 


Ma 1 

V & _L 


Th t 


m n 

VjJ.il 


\j jl y 




Gin 


545 








550 










555 










560 


Met Asn 


Gly Ser 


Pro 


Lys 


Pro 


His 
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<210> 9 






























<211> 1467 




























<212> DNA 




























<213> Homo sapiens 
























<220> 






























<221> CDS 




























<222> (1) . . 


. (1467) 
























<400> 9 






























atg cct 


age 


aca 


gac 


ctt 


ctg 


atg 


ttg 


aag 


gee 


ttt 


gag 


ccc 


tac 


tta 


Met Pro 


Ser 


Thr 


Asp 


Leu 


Leu 


Met 


Leu 


Lys 


Ala 


Phe 


Glu 


Pro 


Tyr 


Leu 


1 






5 










10 










15 




gag att 


ttg 


gaa 


gta 


tac 


tec 


aca 


aaa 


gee 


aag 


aat 


tat 


gta 


aat 


gga 


Glu He 


Leu 


Glu 


Val 


Tyr 


Ser 


Thr 


Lys 


Ala 


Lys 


Asn 


Tyr 


Val 


Asn 


Gly 



19 



20 25 30 

cat tgc acc aag tat gag ccc tgg cag eta att gca tgg agt gtc gtg 144 
His Cys Thr Lys Tyr Glu Pro Trp Gin Leu He Ala Trp Ser Val Val 
35 40 45 

tgg acc ctg ctg ata gtc tgg gga tat gag ttt gtc ttc cag cca gag 192 
Trp Thr Leu Leu He Val Trp Gly Tyr Glu Phe Val Phe Gin Pro Glu 
50 55 60 

agt tta tgg tea agg ttt aaa aag aaa tgt ttt aag etc acc agg aag 240 
Ser Leu Trp Ser Arg Phe Lys Lys Lys Cys Phe Lys Leu Thr Arg Lys 
65 70 75 80 

atg ccc att att ggt cgt aag att caa gac aag ttg aac aag acc aag 288 
Met Pro He He Gly Arg Lys He Gin Asp Lys Leu Asn Lys Thr Lys 
85 , 90 ^ 95 

gat gat att age aag aac atg tea ttc ctg aaa gtg gac aaa gag tat 336 
Asp Asp He Ser Lys Asn Met Ser Phe Leu Lys Val Asp Lys Glu Tyr 
100 ' 105 110 

gtg aaa get tta .ccc. tec cag ggt ctg age tea .tct get gtt ttg gag 384 
Val Lys Ala Leu Pro Ser Gin Gly Leu Ser Ser Ser Ala Val Leu Glu 
115 120 125 

aaa ctt aag gag tac. age tct atg gac gee ttc tgg caa gag ggg aga 432 
Lys Leu Lys Glu Tyr Ser Ser Met Asp Ala Phe Trp Gin Glu Gly Arg 
130 135 140 

gee tct gga aca gtg tac agt ggg gag gag aag etc act gag etc ctt 4 80 
Ala Ser Gly Thr Val Tyr Ser Gly Glu Glu Lys Leu Thr Glu Leu Leu 
145 150 ~ 155 160 

gtg aag get tat gga gat ttt gca tgg agt aac ccc ctg cat cca gat 528 
Val Lys Ala Tyr Gly Asp Phe Ala Trp Ser Asn Pro Leu His Pro Asp 
165 170 175 

ate ttc cca gga eta cgc aag ata gag gca gaa att gtg agg ata get 576 
He Phe Pro Gly Leu Arg Lys He Glu Ala Glu He Val Arg He Ala 
180 185 190 

tgt tec ctg ttc aat ggg gga cca gat teg tgt gga tgt gtg act tct 624 
Cys Ser Leu Phe Asn Gly Gly Pro Asp Ser Cys Gly Cys Val Thr Ser 
195 ~ 200 205 

ggg gga aca gaa age ata etc atg gee tgc aaa gca tgt egg gat ctg 672 
Gly Gly Thr Glu Ser He Leu Met Ala Cys Lys Ala Cys Arg Asp Leu 
210 215 J 220 

gee ttt gag aag ggg ate aaa act cca gaa att gtg get ccc caa agt 720 
Ala Phe Glu Lys Gly He Lys Thr Pro Glu He Val Ala Pro Gin Ser 
225 230 235 240 



20 



gcc cat get 
Ala His Ala 



gtg egg gtc 
Val Arg Val 



aga aga get 
Arg Arg Ala 
275 

cag ttt cct 
Gin Phe Pro 
290 

get gtc aaa 
Ala Val Lys 
305 

ttc etc ate 
Phe Leu lie 



ttt gat ttc 
Phe Asp Phe 



aag ctg gaa 
Lys Leu Glu 
355 

tea etc att 
Ser Leu lie 
370 

aac ctg atg 
Asn Leu Met 
385 

ccc agt att 
Pro Ser lie 



get ata caa 
Ala He Gin 



aag aat cct 
Lys Asn Pro 
4 35 

gcc cag aca 
Ala Gin Thr 



gca ttt aac 
Ala Phe Asn 
245 

cca ttg acg 
Pro Leu Thr 
260 

ate tec agg 
He Ser Arg 



cat ggt gta 
His Gly Val 



tac aaa ata 
Tyr Lys He 
310 

gtc ttt atg 
Val Phe Met 

. 325 

egg gtg aaa 
Arg Val Lys 
340 

aat ate aaa 
Asn He Lys 



get ctg gga 
Ala Leu Gly 



act get aag 
Thr Ala Lys 
390 

cat ttc tgc 
His Phe Cys 
405 

ttc eta aag 
Phe Leu Lys 
420 

aaa gcg aag 
Lys Ala Lys 



act gtt gac 
Thr Val Asp 



aaa gca gcc 
Lys Ala Ala 



aag atg atg 
Lys Met Met 
265 

aac act gcc 
Asn Thr Ala 
280 

ata gat cct 
He Asp Pro 
295 

ccc ctt cat 
Pro Leu His 



gag aaa gca 
Glu Lys Ala 



ggt gta acc 
Gly Val Thr 
345 

ggc ate ttt 
Gly He Phe 
360 

tec cgt gat 
Ser Arg Asp 
375 

ggg tgg aac 
Gly Trp Asn 



ate aca tta 
He Thr Leu 



gac att cga 
Asp He Arg 
425 

acc aca gga 
Thr Thr Gly 
440 

agg aat atg 
Arg Asn Met 



agt tac ttt 
Ser Tyr Phe 
250 

gag gtg gat 
Glu Val Asp 



atg etc gtc 
Met Leu Val 



gtc cct gaa 
Val Pro Glu 
300 

gtc gac get 
Val Asp Ala 
315 

gga tac cca 
Gly Tyr Pro 
330 

age att tea 
Ser He Ser 



gtt ttt ggg 
Val Phe Gly 



ttt gac ate 
Phe Asp He 
380 

ttg aac cag 
Leu Asn Gin 
395 

eta cac gcc 
Leu His Ala 
410 

gaa tct gtc 
Glu Ser Val 



atg ggt gcc 
Met Gly Ala 



gtt gca gaa 
Val Ala Glu 



ggg atg aag 
Gly Met Lys 
255 

gtg agg gca 
Val Arg Ala 
270 

tgt tct acc 
Cys Ser Thr 
285 

gtg gcc aag 
Val Ala Lys 



tgt ctg gga 
Cys Leu Gly 



ctg gag cac 
Leu Glu His 
335 

get gac acc 
Ala Asp Thr 

. 350 

aat ccc caa 
Asn Pro Gin 
365 

tac cga eta 
Tyr Arg Leu 



ttg cag ttc 
Leu Gin Phe 



egg aaa cga 
Arg Lys Arg 
415 

act caa ate 
Thr Gin He 
430 

ate tat gcc 
He Tyr Ala 
445 

ttg tec tea 
Leu Ser Ser 



att 768 
He 



atg 816 
Met 



cca 8 64 
Pro 



ctg 912 
Leu 



ggc 960 

Gly 

320 

cca 1008 
Pro 



cat 1056 
His 



ttg 1104 
Leu 



tea 1152 
Ser 



cca 1200 

Pro 

400 

gta 1248 
Val 



atg 1296 
Met 



atg 1344 
Met 



gtc 1392 
Val 



21 





450 










455 










460 










ttc 


ttg 


gac 


age 


ttg 


tac 


age 


ace 


gac 


act 


gtc 


acc 


cag 


ggc 


age 


cag 


Phe 


Leu Asp 


Ser 


Leu 


Tyr 


Ser 


Thr 


Asp 


Thr 


Val 


Thr 


Gin 


Gly 


Ser 


Gin 


465 










470 










475 










480 


atg 


aat 


ggt 


tct 


cca 


aaa 


ccc 


cac 


tga 
















Met 


Asn Gly Ser 


Pro 


Lys 


Pro 


His 


* 
























485 
























<210> 10 




























<211> 488 




























<212> PRT 




























<213> Homo sapiens 
























<400> 10 




























Met 


Pro 


Ser 


Thr 


Asp 


Leu 


Leu 


Met 


Leu 


Lys 


Ala 


Phe 


Glu 


Pro 


Tyr 


Leu 


1 








5 










10 










15 




Glu 


He 


Leu 


Glu 


Val 


Tyr 


Ser 


Thr 


Lys 


Ala 


Lys 


Asn 


Tyr 


Val 


Asn 


Gly 








20 










25 










30 






His 


Cys 


Thr 


Lys 


Tyr 


Glu 


Pro 


Trp 


Gin 


Leu 


He 


Ala 


Trp 


Ser 


Val 


Val 






35 










40 . 










4 5 








Trp 


Thr 


Leu 


Leu 


lie 


Val 


Trp 


Gly 


Tyr 


Glu 


Phe 


Val 


Phe 


Gin 


Pro 


Glu 




50 










55 










60 










Ser 


Leu 


Trp 


Ser 


Arg 


Phe 


Lys 


Lys 


Lys 


Cys 


Phe 


Lys 


Leu 


Thr 


Arg 


Lys 


65 










70 










75 










80 


Met 


Pro 


He 


lie 


Gly 


Arg 


Lys 


lie 


Gin 


Asp 


Lys 


Leu 


Asn 


Lys 


Thr 


Lys 










85 










90 










95 




Asp 


Asp 


He 


Ser 


Lys 


Asn 


Met 


Ser 


Phe 


Leu 


Lys 


Val 


Asp 


Lys 


Glu 


Tyr 








100 










105 










110 






Val 


Lys 


Ala 


Leu 


Pro 


Ser 


Gin 


Gly 


Leu 


Ser 


Ser 


Ser 


Ala 


Val 


Leu 


Glu 






115 










120 










125 








Lys 


Leu 


Lys 


Glu 


Tyr 


Ser 


Ser 


Met 


Asp 


Ala 


Phe 


Trp 


Gin 


Glu Gly 


Arg 




130 










135 










140 










Ala 


Ser 


Gly 


Thr 


Val 


Tyr 


Ser 


Gly 


Glu 


Glu 


Lys 


Leu 


Thr 


Glu 


Leu 


Leu 


145 










150 










155 










160 


Val 


Lys 


Ala 


Tyr 


Gly 


Asp 


Phe 


Ala 


Trp 


Ser 


Asn 


Pro 


Leu 


His 


Pro 


Asp 










165 










170 










175 




He 


Phe 


Pro 


Gly 


Leu 


Arg 


Lys 


lie 


Glu 


Ala 


Glu 


lie 


Val 


Arg 


lie 


Ala 








180 










185 










190 






Cys 


Ser 


Leu 


Phe 


Asn 


Gly 


Gly 


Pro 


Asp 


Ser 


Cys 


Gly Cys 


Val 


Thr 


Ser 






195 










200 










205 








Gly 


Gly 


Thr 


Glu 


Ser 


He 


Leu 


Met 


Ala 


Cys 


Lys 


Ala 


Cys 


Arg Asp 


Leu 




210 










215 










220 










Ala 


Phe 


Glu 


Lys 


Gly 


He 


Lys 


Thr 


Pro 


Glu 


He 


Val 


Ala 


Pro 


Gin 


Ser 


225 










230 










235 










240 


Ala 


His 


Ala 


Ala 


Phe 


Asn 


Lys 


Ala 


Ala 


Ser 


Tyr 


Phe 


Gly Met 


Lys 


He 










245 










250 










255 




Val 


Arg 


Val 


Pro 


Leu 


Thr 


Lys 


Met 


Met 


Glu 


Val 


Asp Val 


Arg 


Ala 


Met 








260 










265 










270 






Arg 


Arg 


Ala 


He 


Ser 


Arg 


Asn 


Thr 


Ala 


Met 


Leu 


Val 


Cys 


Ser 


Thr 


Pro 






275 










280 










285 








Gin 


Phe 


Pro 


His 


Gly 


Val 


lie 


Asp 


Pro 


Val 


Pro 


Glu 


Val 


Ala 


Lys 


Leu 



22 





290 










295 










300 








Ala 


Val 


Lys 


Tyr 


Lys 


He 


Pro 


Leu 


His 


Val 


Asp 


Ala 


Cys 


Leu Gly Gly 


305 










310 










315 








320 


Phe 


Leu 


He 


Val 


Phe 


Met 


Glu 


Lys 


Ala 


Gly 


Tyr 


Pro 


Leu 


Glu His 


Pro 










325 










330 








335 




Phe 


Asp 


Phe 


Arg 


Val 


Lys 


Gly 


Val 


Thr 


Ser 


He 


Ser 


Ala 


Asp Thr 


His 








340 










345 










350 




Lys 


Leu 


Glu 


Asn 


He 


Lys 


Gly 


He 


Phe 


Val 


Phe 


Gly 


Asn 


Pro Gin 


Leu 






355 










360 










365 






Ser 


Leu 


He 


Ala 


Leu 


Gly 


Ser 


Arg 


Asp 


Phe 


Asp 


He 


Tyr Arg Leu 


Ser 




370 










375 










380 








Asn 


Leu 


Met 


Thr 


Ala 


Lys 


Gly 


Trp 


Asn 


Leu 


Asn 


Gin 


Leu 


Gin Phe 


Pro 


385 










390 










395 








400 


Pro 


Ser 


He 


His 


Phe 


Cys 


He 


Thr 


Leu 


Leu 


His 


Ala 


Arg 


Lys Arg 


Val 










405 










410 








415 




Ala 


He 


Gin 


Phe 


Leu 


Lys 


Asp 


He 


Arg 


Glu 


Ser 


Val 


Thr 


Gin He 


Met 








420 










425 










430 




Lys 


Asn 


Pro 


Lys 


Ala 


Lys 


Thr 


Thr 


Gly 


Met 


Gly 


Ala 


He 


Tyr Ala 


Met 






435 










440 










445 






Ala 


Gin 


Thr 


Thr 


Val 


Asp 


Arg 


Asn 


Met 


Val 


Ala 


Glu 


Leu 


Ser Ser 


Val 




450 










455 










460 








Phe 


Leu 


Asp 


Ser 


Leu 


Tyr 


Ser 


Thr 


Asp 


Thr 


Val 


Thr 


Gin 


Gly Ser 


Gin 


4 65 










470 










475 








480 


Met 


Asn 


Gly 


Ser 


Pro 


Lys 


Pro 


His 

















485 



<210> 11 
<211> 552 
<212> PRT 
<213> C. elegans 



<400> 11 



Met 


Asp 


Ser 


Val 


Lys 


His 


Thr 


Thr 


Glu 


He 


He 


Val 


Asp 


Leu 


Thr 


Lys 


1 








5 










10 










15 




Met 


His 


Tyr 


His 


Met 


He 


Asn 


Asp 


Arg 


Leu 


Ser 


Arg 


Tyr Asp 


Pro 


Val 








20 










25 










30 






Val 


Leu 


Val 


Leu 


Ala 


Ala 


Phe 


Gly 


Gly 


Thr 


Leu 


Val 


Tyr 


Thr 


Lys 


Val 






35 










40 










45 








Val 


His 


Leu 


Tyr 


Arg 


Lys 


Ser 


Glu 


Asp 


Pro 


He 


Leu 


Lys 


Arg 


Met 


Gly 




50 










55 










60 










Ala 


Tyr 


Val 


Phe 


Ser 


Leu 


Leu 


Arg 


Lys 


Leu 


Pro 


Ala 


Val 


Arg Asp 


Lys 


65 










70 










75 










80 


He 


Glu 


Lys 


Glu 


Leu 


Ala 


Ala 


Glu 


Lys 


Pro 


Lys 


Leu 


lie 


Glu 


Ser 


He 










85 










90 










95 




His 


Lys 


Asp 


Asp 


Lys 


Asp 


Lys 


Gin 


Phe 


He 


Ser 


Thr 


Leu 


Pro 


He 


Ala 








100 










105 










110 






Pro 


Leu 


Ser 


Gin 


Asp 


Ser 


He 


Met 


Glu 


Leu 


Ala 


Lys 


Lys 


Tyr 


Glu 


Asp 






115 










120 










125 








Tyr Asn 


Thr 


Phe 


Asn 


He 


Asp 


Gly 


Gly 


Arg 


Val 


Ser 


Gly Ala 


Val 


Tyr 




130 










135 










140 










Thr 


Asp 


Arg 


His 


Ala 


Glu 


His 


He 


Asn 


Leu 


Leu 


Gly 


Lys 


He 


Tyr 


Glu 


145 










150 










155 










160 


Lys 


Tyr 


Ala 


Phe 


Ser 


Asn 


Pro 


Leu 


His 


Pro 


Asp 


Val 


Phe 


Pro Gly Ala 
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165 










170 










175 




Arg 


Lys 


Met 


Glu 


Ala 


Glu 


Leu 


He Arg Met 


Val 


Leu 


Asn 


Leu 


Tyr 


Asn 








180 










185 










190 






Gly 


Pro 


Glu 


Asp 


Ser 


Ser 


Gly Ser Val 


Thr 


Ser Gly Gly 


Thr 


Glu 


Ser 






195 










200 










205 








He 


He 


Met 


Ala 


Cys 


Phe 


Ser 


Tyr Arg Asn 


Arg Ala 


His 


Ser 


Leu 


Gly 




210 










215 










220 










He 


Glu 


His 


Pro 


Val 


He 


Leu 


Ala 


Cys 


Lys 


Thr 


Ala 


His 


Ala 


Ala 


Phe 


225 










230 










235 










240 


Asp 


Lys 


Ala 


Ala 


His 


Leu 


Cys 


Gly Met Arg 


Leu Arg 


His 


Val 


Pro 


Val 










245 










250 










255 




Asp 


Ser 


Asp 


Asn 


Arg Val 


Asp 


Leu 


Lys 


Glu 


Met 


Glu Arg 


Leu 


He 


Asp 








260 










265 










270 






Ser 


Asn 


Val 


Cys 


Met 


Leu 


Val 


Gly Ser Ala 


Pro 


Asn 


Phe 


Pro 


Ser 


Gly 






275 










280 










285 








Thr 


He 
290 


Asp 


Pro 


He 


Pro 


Glu 
295 


He 


Ala 


Lys 


Leu 


Gly 
300 


Lys 


Lys 


Tyr 


Gly 


He 


Pro 


Val 


His 


Val 


Asp 


Ala 


Cys 


Leu Gly 


Gly 


Phe 


Met 


He 


Pro 


Phe 


305 










310 










315 










320 


Met 


Asn 


Asp Ala 


Gly Tyr 


Leu 


He 


Pro 


Val 


Phe 


Asp 


Phe 


Arg 


Asn 


Pro 










325 










330 










335 




Gly Val 


Thr 


Ser 


He 


Ser 


Cys 


Asp 


Thr 


His 


Lys 


Tyr Gly 


Cys 


Thr 


Pro 








340 










345 










350 






Lys 


Gly 


Ser 
355 


Ser 


He 


Val 


Met 


Tyr 
360 


Arg 


Ser 


Lys 


Glu 


Leu 
365 


His 


His 


Phe 


Gin 


Tyr 

370 


Phe 


Ser 


Val 


Ala 


Asp 
375 


Trp 


Cys 


Gly 


Gly 


He 
380 


Tyr 


Ala 


Thr 


Pro 


Thr 


He 


Ala 


Gly 


Ser 


Arg 


Ala 


Gly Ala Asn 


Thr 


Ala 


Val 


Ala 


Trp 


Ala 


385 










390 










395 










400 


Thr 


Leu 


Leu 


Ser 


Phe Gly 


Arg Asp 


Glu 


Tyr 


Val Arg Arg 


Cys 


Ala 


Gin 










405 










410 










415 




He 


Val 


Lys 


His 
420 


Thr 


Arg 


Met 


Leu 


Ala 
425 


Glu 


Lys 


He 


Glu 


Lys 
430 


lie 


Lys 


Trp 


He 


Lys 
435 


Pro 


Tyr 


Gly 


Lys 


Ser 
440 


Asp 


Val 


Ser 


Leu 


Val 
445 


Ala 


Phe 


Ser 


Gly Asn 


Gly Val 


Asn 


He 


Tyr 


Glu 


Val 


Ser 


Asp 


Lys 


Met 


Met 


Lys 


Leu 




450 










455 










460 










Gly Trp 


Asn 


Leu 


Asn 


Thr 


Leu 


Gin 


Asn 


Pro 


Ala 


Ala 


He 


His 


He 


Cys 


465 










470 










475 










480 


Leu 


Thr 


He 


Asn 


Gin 
485 


Ala 


Asn 


Glu 


Glu 


Val 
490 


Val 


Asn 


Ala 


Phe 


Ala 
495 


Val 


Asp 


Leu 


Glu 


Lys 
500 


He 


Cys 


Glu 


Glu 


Leu 
505 


Ala 


Ala 


Lys 


Gly 


Glu 
510 


Gin 


Lys 


Ala 


Asp 


Ser 


Gly 


Met 


Ala 


Ala 


Met 


Tyr Gly 


Met 


Ala 


Ala 


Gin 


Val 


Pro 






515 










520 










525 








Lys 


Ser 
530 


Val 


Val 


Asp 


Glu 


Val 
535 


He 


Ala 


Leu 


Tyr 


He 
540 


Asp 


Ala 


Thr 


Tyr 


Ser 


Ala 


Pro 


Pro 


Ser 


Thr 


Ser 


Asn 



















545 550 



<210> 12 
<211> 3162 
<212> DNA 
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<213> C. elegans 



<400> 12 

atggattcgg 

atgataaatg 

attttcagac 

cttgtctata 

caagtgtttt 

gtattctcac 

gctgagaagc 

tccagtttgt 

ccatcgctcc 

acacatttaa 

aacacattaa 

caaatatatt 

ttcagatcag 

tttcctgcaa 

aattgaaatt 

attggcggaa 

accggcaaat 

tcctgcaaac 

tgcctttgcc 

ttttctggaa 

tttgaaaagt 

aggcacagtt 

tgatatccgg 

gacaaaaaaa 

tagaaatcat 

aagaaatatt 

ccatctttta 

tctttccggg 

atggaccaga 

catgcttttc 

cagaaatcgt 

tcacgcggca 

tgattcggat 

tatgttggtt 

tgctaaggta 

aaaattacat 

aacttaaaat 

ttacttaatc 

ggacgcatgt 

tgtattcgat 

atacagttct 

aaggttcatc 

ttgccgattg 

tagtagcttc 

gtcgcctggg 

attgtgaagc 

tatggaaaat 

gtttctgaca 

tatgtttatc 

tgtttgacaa 

aagatttgtg 



ttaagcacac 
ataggtgaat 
tttctcggta 
caaaagtcgt 
cttgcgaatt 
ttcttcgaaa 
caaagcttat 
ttgaacattt 
attatctcag 
cattgacgga 
tttgcttgga 
ctcttgtaaa 
gggcgacaaa 
atcggcaaat 
tccggcaaac 
ttgaaatttc 
tgccggaatt 
cggcaaattg 
tgaaaaacgg 
atttcaggca 
cagtaaatta 
ttatgtgttt 
caaacggcaa 
atgcgccttg 
ttagtttgtc 
agctacatga 
tatccagatt 
agctcgtaaa 
agattctagt 
gtatcggtaa 
gcacactctc 
tttgataagg 
aatcgtgtcg 
ggctcagcgc 
ctggaaattc 
tgtgagcggg 
aatttttaaa 
gaacgtttac 
cttggtggat 
ttcagaaatc 
atccattttt 
gattgtcatg 
gtgtggaggc 
aatagaatca 
ccacactttt 
atacacgaat 
cggatgtttc 
aaatgatgaa 
aattttatga 
tcaatcaagc 
aagaactcgc 



aaccgaaatt 
tttaaacaaa 
tgatccggtt 
ccatttgtac 
ttagaaatat 
acttccagct 
tgaatcgatt 
attaattaac 
gactcaatta 
ggacgagtat 
aaggtttaga 
tagctacata 
cgattttttc 
tgccggaatg 
cgacaaattt 
ctgcaaaccg 
gaaatttccg 
cggtaattga 
cgattgccag 
aaattgtacg 
tatgaaaata 
ccgtcatcta 
atcgggatat 
aa tccgattc 
aattttcaag 
aaataatttt 
tacgaaaagt 
atggaggcag 
ggaagtgtaa 
gcatttattc 
ttggcattga 
ccgcccatct 
atttaaaaga 
ctaacttccc 
ccgcctcaat 
aactctaatt 
aaaactcaca 
actttcagct 
tcatgattcc 
ccggtgttac 
ttccttcaat 
tatcgttcca 
atctatgcca 
aagagatccc 
atccttcggt 
gctggccgag 
attggtggcg 
gctcggatgg 
gttatcagct 
gaacgaggaa 
tgcaaaaggt 



attgtcgact 
aattagatat 
gttctagtgt 
cgaaaaagcg 
caaaatgaaa 
gttcgggata 
cataaggatg 
caattcatta 
tggaactggc 
ctggagcggt 
aattctagaa 
gtatatcctg 
cggcaaatcg 
gaaatttcct 
ccgtaattaa 
gcaaattgcc 
gcaaaccggc 
aatttcctgc 
aaatattcgg 
catcctatga 
tctaaagaaa 
aatagtccct 
tgccggaatt 
agatattcaa 
aaatttctag 
gaaactagac 
atgcgttctc 
aacttattcg 
cttctggtgg 
aactcttaaa 
acatccagtt 
atgcggaatg 
aatggagaga 
atcaggcaca 
atcgcggaaa 
gaattcagca 
gatgctagtc 
cggcaaaaag 
atttatgaat 
atctatttcg 
tcaaaatctt 
aggaacttca 
ccccgactat 
ttaggatccc 
cgagacgaat 
aaaattgaga 
ttctccggaa 
aatttgaaca 
tgctaaattt 
gttgtgaatg 
gaacaaaaag 



tgacaaaaat 
ttggaaatta 
tggccgcttt 
aggatccaat 
ttttcagcat 
aaatcgaaaa 
ataaggacaa 
attctatttt 
gaaaaaatat 
ttatactgat 
tttttcaaaa 
tagggaagct 
gcaaatcgcc 
gcaagttggc 
aatttcctgc 
gtaattgaaa 
aaatcggctg 
aaaccggtca 
caaattgtgg 
atatccctat 
acggggaaaa 
ctaaacatt t 
taaaatttgc 
aaattgaatt 
aaaattggat 
atttcttaaa 
gaatcccctc 
aatggttctg 
tactgaaagt 
attcaatttt 
attttggcat 
cgtcttcgcc 
ctaattgatt 
attgatccaa 
aaatagagaa 
aaaatacgat 
caaaaaatgg 
tatqqaatcc 
gacgccggat 
tgtgatactc 
tcagtacgga 
tcacttccag 
tgcaggtttg 
gagctggagc 
atgttcgaag 
aaatcaaatg 
atggtgtgaa 
ctctgcagaa 
tttgtttcag 
cgttcgccgt 
ctgacagtgg 



gcactatcac 
ctaattcaag 
tgggggtacc 
tttgaaacgg 
gggagcttat 
agagctggct 
gcaattcatt 
tcagctcttc 
gaggattaca 
cgtcatgctg 
tcttagctct 
ttgaatccaa 
ggaatggaaa 
aaattgacgg 
aaaccggcga 
tttcctgcaa 
aattgaaatt 
gttgccgatt 
ttttgcacat 
taacatcttt 
tatttcaaag 
ccggcaaatc 
cgaacttgtc 
ttggacgttt 
ggtttccgcc 
ataaaaattg 
caccctgacg 
aacctgtata 
attattatgg 
gcaaactcta 
gtaaaacagc 
acgttccagt 
cgaatgtttg 
ttccggaaat 
atgactgaac 
acttttttct 
ccttttttga 
cqqtccacgt 
acctgattcc 
ataaggttgg 
tgcacaccga 
tatttctcgg 
aagaatgttt 
caacactgcc 
atgtgctcaa 
gatcaagcct 
tatctacgaa 
tccagcggcg 
aatccacatt 
cgaccttgag 
aatggctgcg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 
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atgtatggaa tggctgcgca agtaccaaaa tcagtagtgg acgaggttat cgctctgtac 3120 
attgacgcaa cttattcagc tccaccttca acttctaatt aa 3162 

<210> 13 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 
<400> 13 

gaggaattca tggattcggt taagcacaca accg 

<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



34 



<4 00> 14 „ 

agcctcgagt taattagaag ttgaaggtgg age 

<210> 15 
<211> 1638 • 
<212> DNA 

<213> Drosophila melanogaster 



33 



<400> 15 

atgcgtccgt 

ttcggcgcca 

gtctggctct 

ttctttaagt 

aaggccaaaa 

gaaactctgc 

ctgaagactg 

aagectgate 

ttgcacgcag 

tgcaacctgt 

tccattgtaa 

aggecaaaca 

tttaatatcc 

aagttcaaac 

ccctatggaa 

cccgtgcacg 

tataagctgc 

cacaagtatg 

aaggaccatc 

gtcaacggtt 

ggctatgatg 

aggggegtte 

gccctgggtt 



tctccggcag 
aggagecctg 
ggactgtgat 
ttgccaagaa 
acgacttcga 
ccgagaaggg 
gtcactacaa 
tggtggagct 
atcttttccc 
tccatggaaa 
tggccatgaa 
tcgtggtgcc 
aegtgegate 
gtgccattaa 
ccatcgatga 
tggacgcctg 
gtcccttcga 
gtttcgcgcc 
agttcactgt 
cccgtgccgg 
gttatctgga 
gegacatega 
ccaatgtgtt 



egattgeett 
gcaggtggcc 
ctgecaggat 
gattccagcc 
gaeggaaate 
actcagcaag 
ctggcgtgat 
cgtcactgaa 
gggagtttgc 
ctcagccagc 
ggegtacagg 
taagacggtc 
cgtggatgta 
caggaacacg 
catcgaagct 
cctgggcagc 
ctttgaggtc 
caagggatca 
gactactgac 
aggtattatc 
agecactaag 
tggcatcttt 
tgacattttc 



aagcccgtca 
accatcacgg 
gaaaatcttt 
gtgcgtcgtc 
aaaaagagca 
gaggagatcc 
ggtcgtgtat 
gtgtacggca 
aaaatggagg 
tgtggaacca 
gatttegcta 
cacgcggcct 
gatceggaga 
attctgetgg 
atcgccgctt 
tttgtggtgg 
aagggagtga 
teggtgatec 
tggcctggcg 
gccgcctgct 
cgcattgtgg 
atctttggca 
eggctategg 



ccgagggcat 
ccaccacggt 
acattcgtgg 
aggtggagac 
acgcccacct 
tccgactggt 
ctggcgcggt 
aggcctccta 

eggaggtagt 

tgaccaccgg 
gagagtacaa 
tcgacaaggg 
cctacgaagt 
ttgggtctgc 
tgggcgttaa 
ccttggtccg 
ccagtatctc 
tttactcgga 
gcgtgtatgg 
gggctaccat 
ataeggegeg 
agccagctac 
attcgctgtg 



caaccgggcg 
gctgggaggc 
caagegtcag 
tgaattggcc 
tacctactcg 
ggatgagcac 
ctacggctac 
caccaatccc 
gcgcatggca 
cggcaccgaa 
gggaatcacc 
eggtcagtae 
ggacattaag 
tccgaacttc 
gtacgacatt 
caacgccggc 
cgctgatacc 
caagaagtac 
ttctcccaca 
gatgagcttt 
ctatatcgag 
ttcagtgatt 
caaactgggc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 
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tggaacctaa atgcgctgca gtttccatct ggtatccacc tgtgcgtgac ggacatgcac 14 40 

acacagcccg gagtcgcgga taaattcatt gccgatgtgc gcagctgtac ggcggagatc 1500 

atgaaggatc ccggccagcc cgtcgttgga aagatggctc tttacggcat ggcacagagc 1560 

atacccgacc gttcggtgat cggagaagtg actcgcctat tcctgcactc catgtactac 1620 

actcccagcc agaaatag 1638 

<210> 16 
<211> 545 
<212> PRT 

<213> Drosophila melanogaster 
<400> 16 

Met Arg Pro Phe Ser Gly Ser Asp Cys Leu Lys Pro Val Thr Glu Gly 

15 10 15 

lie Asn Arg Ala Phe Gly Ala Lys Glu Pro Trp Gin Val Ala Thr He 

20 25 30 

Thr Ala Thr Thr Val Leu Gly Gly Val Trp Leu Trp Thr Val He Cys 

35 40 45 

Gin Asp Glu Asn Leu Tyr He Arg Gly Lys Arg Gin Phe Phe Lys Phe 

50 55 60 

Ala Lys Lys He Pro Ala Val Arg Arg Gin Val Glu Thr Glu Leu Ala • 
65 70 75 80 

Lys. Ala Lys Asn Asp Phe Glu Thr Glu He Lys Lys Ser . Asn Ala His ^' 

85 90 95 

Leu Thr Tyr Ser Glu Thr Leu Pro Glu Lys Gly Leu Ser Lys Glu Glu 

100 105 110 

He Leu Arg Leu Val Asp Glu His Leu Lys Thr Gly His. Tyr Asn Trp . < 

115 ~ 120 125 

Arg Asp Gly Arg Val Ser Gly Ala Val Tyr Gly Tyr Lys Pro Asp Leu 9 & 

130 135 140 

Val Glu Leu Val Thr Glu Val Tyr Gly Lys Ala Ser Tyr Thr Asn Pro 
145 150 155 160 

Leu His Ala Asp Leu Phe Pro Gly Val Cys Lys Met Glu Ala Glu Val 

165 170 175 

Val Arg Met Ala Cys Asn Leu Phe His Gly Asn Ser Ala Ser Cys Gly 

180 185 190 

Thr Met Thr Thr Gly Gly Thr Glu Ser He Val Met Ala Met Lys Ala 

195 200 205 

Tyr Arg Asp Phe Ala Arg Glu Tyr Lys Gly lie Thr Arg Pro Asn He 

210 215 220 

Val Val Pro Lys Thr Val His Ala Ala Phe Asp Lys Gly Gly Gin Tyr 
225 ~ 230 235 240 

Phe Asn lie His Val Arg Ser Val Asp Val Asp Pro Glu Thr Tyr Glu 

245 250 255 

Val Asp He Lys Lys Phe Lys Arg Ala He Asn Arg Asn Thr lie Leu 

260 " 265 270 

Leu Val Gly Ser Ala Pro Asn Phe Pro Tyr Gly Thr lie Asp Asp lie 

275 280 285 

Glu Ala He Ala Ala Leu Gly Val Lys Tyr Asp lie Pro Val His Val 

290 295 300 

Asp Ala Cys Leu Gly Ser Phe Val Val Ala Leu Val Arg Asn Ala Gly 
305 310 315 320 

Tyr Lys Leu Arg Pro Phe Asp Phe Glu Val Lys Gly Val Thr Ser He 
325 * 330 335 
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Ser 


Ala 


Asp 


Thr 
340 


His 


Lys 


Tyr 


Gly 


Phe 
345 


Ala 


Pro 


Lys 


Gly 


Ser 
350 


Ser 


Val 


lie 


Leu 


Tyr 
355 


Ser 


Asp 


Lys 


Lys 


Tyr 
360 


Lys 


Asp 


His 


Gin 


Phe 
365 


Thr 


Val 


Thr 


Thr 


Asp 


Trp 


Pro 


Gly 


Gly Val 


Tyr 


Gly 


Ser 


Pro 


Thr 


Val 


Asn 


Gly 


Ser 




370 










375 










380 










Arg Ala 


Gly Gly 


He 


He 


Ala 


Ala 


Cys 


Trp 


Ala 


Thr 


Met 


Met 


Ser 


Phe 


385 










390 










395 










400 


Gly Tyr 


Asp Gly 


Tyr 


Leu 


Glu 


Ala 


Thr 


Lys 


Arg 


He 


Val 


Asp 


Thr 


Ala 










405 










410 










415 




Arg 


Tyr 


He 


Glu 


Arg 


Gly Val 


Arg 


Asp 


He 


Asp 


Gly 


He 


Phe 


He 


Phe 








420 










425 










430 






Gly Lys 


Pro 


Ala 


Thr 


Ser 


Val 


He 


Ala 


Leu 


Gly 


Ser 


Asn 


Val 


Phe 


Asp 






435 










440 










445 








He 


Phe 
450 


Arg 


Leu 


Ser 


Asp 


Ser 
455 


Leu 


Cys 


Lys 


Leu 


Gly 
460 


Trp 


Asn 


Leu 


Asn 


Ala 


Leu 


Gin 


Phe 


Pro 


Ser 


Gly 


He 


His 


Leu 


Cys 


Val 


Thr 


Asp 


Met 


His 


465 










470 










475 










480 


Thr 


Gin 


Pro 


Gly 


Val 
485 


Ala 


Asp 


Lys 


Phe 


He 
490 


Ala 


Asp 


Val 


Arg 


Ser 
495 


Cys 


Thr 


Ala 


Glu 


He 
500 


Met 


Lys 


Asp 


Pro 


Gly 
505 


Gin 


Pro 


Val 


Val 


Gly 
510 


Lys 


Met 


Ala 


.Leu 


Tyr 
515 


Gly 


Met 


.Ala 


Gin 


Ser 
520 


.lie 


Pro 


Asp 


Arg 


Ser 
525 


Val 


lie 


Gly. 


Glu 


Val 
530 


Thr 


Arg 


Leu 


Phe 


Leu 
535 


His 


Ser 


Met 


Tyr 


Tyr 
540 


Thr 


Pro 


Ser 


Gin 



Lys 
545 



<210> 17 
<211> 1707 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . . (1707) 

<400> 17 

atg cct age aca gac ctt ctg atg ttg aag gec ttt gag ccc tac tta 48 
Met Pro Ser Thr Asp Leu Leu Met Leu Lys Ala Phe Glu Pro Tyr Leu 
15 10 15 

gag att ttg gaa gta tac tec aca aaa gec aag aat tat gta aat gga 96 
Glu He Leu Glu Val Tyr Ser Thr Lys Ala Lys Asn Tyr Val Asn Gly 
20 25 30 

cat tgc acc aag tat gag ccc tgg cag eta att gca tgg agt gtc gtg 144 
His Cys Thr Lys Tyr Glu Pro Trp Gin Leu He Ala Trp Ser Val Val 
35 " 40 45 

tgg acc ctg ctg ata gtc tgg gga tat gag ttt gtc ttc cag cca gag 192 
Trp Thr Leu Leu He Val Trp Gly Tyr Glu Phe Val Phe Gin Pro Glu 
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50 55 60 

agt tta tgg tea agg ttt aaa aag aaa tgt ttt aag etc acc agg aag 240 

Ser Leu Trp Ser Arg Phe Lys Lys Lys Cys Phe Lys Leu Thr Arg Lys 

65 70 75 80 

atg ccc att att ggt cgt aag att caa gac aag ttg aac aag acc aag 288 

Met Pro lie lie Gly Arg Lys lie Gin Asp Lys Leu Asn Lys Thr Lys 

85 90 95 

gat gat att age aag aac atg tea ttc ctg aaa gtg gac aaa gag tat 336 

Asp Asp lie Ser Lys Asn Met Ser Phe Leu Lys Val Asp Lys Glu Tyr 

100 105 110 

gtg aaa get tta ccc tec cag ggt ctg age tea tct get gtt ttg gag 384 

Val Lys Ala Leu Pro Ser Gin Gly Leu Ser Ser Ser Ala Val Leu Glu 

115 120 125 

aaa ctt aag gag tac age tct atg gac gec ttc tgg caa gag ggg aga 4 32 

Lys Leu Lys Glu Tyr Ser Ser Met Asp Ala Phe Trp Gin Glu Gly Arg 

130 135 140 

gee tct gga aca gtg. tac,. agt ggg gag gag aag etc. act. gag etc. ctt . 480 

Ala Ser Gly Thr Val. Tyr Ser Gly Glu Glu Lys Leu Thr Glu Leu Leu 

145 150 155 160 

gtg aag get tat gga gat ttt gca tgg agt aac ccc ctg. cat cca gat 528 

Val Lys Ala Tyr Gly Asp Phe Ala Trp Ser Asn Pro Leu His Pro Asp 

165 170 175 

ate ttc cca gga eta cgc aag ata gag gca gaa att gtg agg ata get 576 

lie Phe Pro Gly Leu Arg Lys lie Glu Ala Glu lie Val Arg lie Ala 

180 185 190 

tgt tec ctg ttc aat ggg gga cca gat teg tgt gga tgt gtg act tct 624 

Cys Ser Leu Phe Asn Gly Gly Pro Asp Ser Cys Gly Cys Val Thr Ser 

195 200 205 

ggg gga aca gaa age ata etc atg gee tgc aaa gca tat egg gat ctg 672 

Gly Gly Thr Glu Ser lie Leu Met Ala Cys Lys Ala Tyr Arg Asp Leu 

210 215 220 

gee ttt gag aag ggg ate aaa act cca gaa att gtg get ccc caa agt 720 

Ala Phe Glu Lys Gly lie Lys Thr Pro Glu lie Val Ala Pro Gin Ser 

225 230 235 240 

gee cat get gca ttt aac aaa gca gee agt tac ttt ggg atg aag att 768 

Ala His Ala Ala Phe Asn Lys Ala Ala Ser Tyr Phe Gly Met Lys lie 

245 250 255 

gtg egg gtc cca ttg acg aag atg atg gag gtg gat gtg agg gca atg 816 

Val Arg Val Pro Leu Thr Lys Met Met Glu Val Asp Val Arg Ala Met 

260 265 270 



29 



aga aga get ate tec agg aac act gee atg etc gtc tgt tct acc cca 864 
Arg Arg Ala He Ser Arg Asn Thr Ala Met Leu Val Cys Ser Thr Pro 
275 280 285 

cag ttt cct cat ggt gta ata gat cct gtc cct gaa gtg gee aag ctg 912 
Gin Phe Pro His Gly Val He Asp Pro Val Pro Glu Val Ala Lys Leu 
290 295 300 

get gtc aaa tac aaa ata ccc ctt cat gtc gac get tgt ctg gga ggc 960 
Ala Val Lys Tyr Lys He Pro Leu His Val Asp Ala Cys Leu Gly Gly 
305 " ' 310 315 320 

ttc etc ate gtc ttt atg gag aaa gca gga tac cca ctg gag cac cca 1008 
Phe Leu He Val Phe Met Glu Lys Ala Gly Tyr Pro Leu Glu His Pro 
325 330 335 

ttt gat ttc egg gtg aaa ggt gta acc age att tea get gac acc cat 1056 
Phe Asp Phe Arg Val Lys Gly Val Thr Ser He Ser Ala Asp Thr His 
340 345 350 

aag tat ggc tat gee cca aaa ggc tea tea ttg gtg ttg tat agt gac 1104 
Lys Tyr Gly Tyr Ala Pro Lys Gly Ser Ser Leu Val Leu Tyr Ser Asp 

35.5 ........ ... 360 365 . . 

aag aag tac agg aac tat cag ttc ttc gtc gat aca gat tgg cag ggt 1152 
Lys Lys Tyr Arg Asn Tyr Gin Phe Phe Val Asp Thr Asp Trp Gin Gly 

370 . . 375 380 

ggc ate tat. get tec cca acc ate gca ggc tea egg cct ggt ggc att 1200 ^ 
Gly He Tyr Ala Ser Pro Thr He Ala Gly Ser Arg Pro Gly Gly He 
385 390 395 400 

age gca gee tgt tgg get gee ttg atg cac ttc ggt gag aac ggc tat 1248 
Ser Ala Ala Cys Trp Ala Ala Leu Met His Phe Gly Glu Asn Gly Tyr 
405 410 415 

gtt gaa get acc aaa cag ate ate aaa act get cgc ttc etc aag tea 1296 
Val Glu Ala Thr Lys Gin He He Lys Thr Ala Arg Phe Leu Lys Ser 
420 425 430 

gaa ctg gaa aat ate aaa ggc ate ttt gtt ttt ggg aat ccc caa ttg 1344 
Glu Leu Glu Asn He Lys Gly He Phe Val Phe Gly Asn Pro Gin Leu 
435 440 445 

tea gtc att get ctg gga tec cgt gat ttt gac ate tac cga eta tea 1392 
Ser Val He Ala Leu Gly Ser Arg Asp Phe Asp He Tyr Arg Leu Ser 
450 455 460 

aac ctg atg act get aag ggg tgg aac ttg aac cag ttg cag ttc cca 1440 
Asn Leu Met Thr Ala Lys Gly Trp Asn Leu Asn Gin Leu Gin Phe Pro 
465 470 475 480 

ccc agt att cat ttc tgc ate aca tta eta cac gee egg aaa cga gta 1488 
Pro Ser lie His Phe Cys He Thr Leu Leu His Ala Arg Lys Arg Val 
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485 490 495 

get ata caa ttc eta aag gac att cga gaa tct gtc act caa ate atg 1536 
Ala lie Gin Phe Leu Lys Asp lie Arg Glu Ser Val Thr Gin lie Met 
500 505 510 

aag aat cct aaa gcg aag acc aca gga atg ggt gee ate tat ggc atg 1584 
Lys Asn Pro Lys Ala Lys Thr Thr Gly Met Gly Ala lie Tyr Gly Met 
515 520 525 

gee cag aca act gtt gac agg aat atg gtt gca gaa ttg tec tea gtc 1632 
Ala Gin Thr Thr Val Asp Arg Asn Met Val Ala Glu Leu Ser Ser Val 
530 535 540 

ttc ttg gac age ttg tac age acc gac act gtc acc cag ggc age cag 1680 
Phe Leu Asp Ser Leu Tyr Ser Thr Asp Thr Val Thr Gin Gly Ser Gin 
545 550 555 560 

atg aat ggt tct cca aaa ccc cac tga 1707 
Met Asn Gly Ser Pro Lys Pro His * 
565 



<210> 18 
<211> 568 
<212> PRT 

<213> Homo sapiens 
<400> 18 
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Glu 


He 
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Glu 


Val 


Tyr 
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Thr 
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Val 


Asn 


Gly 
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Lys 
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Glu 


Pro 


Trp 
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Leu 


He 


Ala 


Trp 


Ser 


Val 


Val 
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40 










45 








Trp 
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Leu 


Leu 


He 


Val 


Trp 


Gly 


Tyr 


Glu 


Phe 


Val 


Phe 


Gin 


Pro 


Glu 
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55 










60 










Ser 


Leu 


Trp 


Ser 


Arg 


Phe 


Lys 


Lys 


Lys 


Cys 


Phe 


Lys 


Leu 


Thr 


Arg 


Lys 


65 










70 










75 










80 


Met 


Pro 


He 


He 


Gly 


Arg 


Lys 


He 


Gin 


Asp 


Lys 


Leu 


Asn 


Lys 


Thr 


Lys 
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90 










95 




Asp 


Asp 


He 


Ser 


Lys 


Asn 


Met 


Ser 


Phe 


Leu 


Lys 


Val 


Asp 
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Glu 


Tyr 
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110 






Val 


Lys 


Ala 


Leu 


Pro 


Ser 
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Gly 


Leu 


Ser 


Ser 


Ser 


Ala 


Val 


Leu 


Glu 






115 










120 










125 








Lys 


Leu 


Lys 


Glu 


Tyr 


Ser 


Ser 


Met 


Asp 


Ala 


Phe 


Trp 


Gin 


Glu 


Gly Arg 




130 










135 










140 










Ala 


Ser 


Gly 


Thr 


Val 


Tyr 


Ser 


Gly 


Glu 


Glu 


Lys 


Leu 


Thr 


Glu 


Leu 


Leu 


145 










150 










155 










160 


Val 


Lys 


Ala 


Tyr 


Gly 


Asp 


Phe 


Ala 


Trp 


Ser 


Asn 


Pro 


Leu 


His 


Pro 


Asp 










165 










170 










175 




He 


Phe 


Pro 


Gly 


Leu 


Arg 


Lys 


He 


Glu 


Ala 


Glu 


He 


Val 


Arg 


He 


Ala 
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185 










190 
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Ser 


Leu 
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Gly 


Gly 


Pro 


Asp 


Ser 


Cys 


Gly Cys 


Val 


Thr 


Ser 
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195 




Gly Gly 


Thr 


Glu 
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Ala 


Phe 


Glu 


Lys 


225 








Ala 


His 


Ala 


Ala 


Val 


Arg 


Val 


Pro 








260 


Arg Arg 


Ala 


He 






275 




Gin 


Phe 


Pro 


His 




290 






Ala 


Val 


Lys 


Tyr 


305 








Phe 


Leu 


He 


Val 


Phe 


Asp 


Phe 


Arg 








340 


Lys 


Tyr 


Gly 


Tyr 






355 




Lys 


Lys 


Tyr 


Arg 




370 






Gly 


He 


Tyr 


Ala 


385 








Ser 


Ala 


Ala 


Cys 


Val 


Glu 


Ala 


Thr 








420 


Glu 


Leu 


Glu 


Asn 






435 




Ser 


Val 


He 


Ala 




450 






Asn 


Leu 


Met 


Thr 


465 








Pro 


Ser 


He 


His 


Ala 


He 


Gin 


Phe 








500 


Lys 


Asn 


Pro 


Lys 






515 




Ala 


Gin 


Thr 


Thr 




530 






Phe 


Leu 


Asp 


Ser 


545 








Met 


Asn 


Gly 


Ser 



200 



Ser 


He 


Leu 


Met 






215 




Gly 


He 


Lys 


Thr 




230 






Phe 


Asn 


Lys 


Ala 


245 








Leu 


Thr 


Lys 


Met 


Ser 


Arg 


Asn 


Thr 








280 


Gly Val 


He 


Asp 






295 




Lys 


lie 


Pro 


Leu 




310 






Phe 


Met 


Glu 


Lys 


325 








Val 


Lys 


Gly Val 


Ala 


Pro 


Lys 


Gly 








360 


Asn 


Tyr 


Gin 


Phe 






37 5 




Ser 


Pro 


Thr 


He 




390 






Trp Ala 


Ala 


Leu 


405 








Lys 


Gin 


He 


He 


He 


Lys 


Gly 


He 








440 


Leu 


Gly 


Ser 


Arg 






455 




Ala 


Lys 


Gly 


Trp 




470 






Phe 


Cys 


He 


Thr 


485 








Leu 


Lys 


Asp 


He 


Ala 


Lys 


Thr 


Thr 








520 


Val 


Asp 


Arg 


Asn 






535 




Leu 


Tyr 


Ser 


Thr 




550 






Pro 


Lys 


Pro 


His 


565 









Ala 


Cys 


Lys 


Ala 








220 


Pro 


Glu 


He 


Val 






235 




Ala 


Ser 


Tyr 


Phe 




250 






Met 


Glu 


Val 


Asp 


265 








Ala 


Met 


Leu 


Val 


Pro 


Val 


Pro 


Glu 








300 


His 


Val 


Asp 


Ala 






315 




Ala 


Gly Tyr 


Pro 




330 






Thr 


Ser 


He 


Ser 


345 








Ser 


Ser 


Leu 


Val 


Phe 


Val 


Asp 


Thr 








380 


Ala 


Gly 


Ser 


Arg 






395 




Met 


His 


Phe 


Gly 




410 






Lys 


Thr 


Ala 


Arg 


425 








Phe 


Val 


Phe 


Gly 


Asp 


Phe 


Asp 


He 








460 


Asn 


Leu 


Asn 


Gin 






475 




Leu 


Leu 


His 


Ala 




490 






Arg 


Glu 


Ser 


Val 


505 








Gly 


Met 


Gly 


Ala 


Met 


Val 


Ala 


Glu 








540 


Asp 


Thr 


Val 


Thr 






555 





205 

Tyr Arg Asp Leu 

Ala Pro Gin Ser 
240 

Gly Met Lys lie 
255 

Val Arg Ala Met 
270 

Cys Ser Thr Pro 
285 

Val Ala Lys Leu 

Cys Leu Gly Gly 
320 

Leu Glu His Pro 

335 

Ala Asp Thr His 
350 

Leu Tyr Ser Asp 
365 

Asp Trp Gin Gly 

Pro Gly Gly He 
400 

Glu Asn Gly Tyr 
415 

Phe Leu Lys Ser 
430 

Asn Pro Gin Leu 
445 

Tyr Arg Leu Ser 

Leu Gin Phe Pro 
480 

Arg Lys Arg Val 
495 

Thr Gin He Met 
510 

He Tyr Gly Met 
525 

Leu Ser Ser Val 

Gin Gly Ser Gin 
560 



<210> 19 
<211> 490 
<212> PRT 

<213> Drosophila melanogaster 



32 



<400> 19 
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420 

His Leu Pro lie 
435 

Ala Phe Arg lie 
450 

Gly Glu Arg Val 
465 

Leu lie Asn Val 



Gly Glu Asp Pro 
440 

Glu Pro Ser Ser 
455 

Glu Tyr Gly Pro 
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Met Thr Thr Ser 
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Ser Asp Gly lie 
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He Gin Ala Glu 
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Val Met Pro Gly 
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Leu 


Tyr 


Ser 


Phe 


Leu 


Ser 


He 


Gly 


Trp 








180 










185 










190 






Gly 


Leu 


He 


Ser 


Asp 


Val 


Asp 


He 


Glu 


Ser 


Glu 


Arg 


He 


Arg 


Met 


Leu 






195 










200 










205 








Gly 


Tyr 


Gin 


Arg 


Phe 


Thr 


Val 


Trp 


Thr 


Leu 


Tyr 


Arg 


Leu 


Val 


Asn 


Leu 




210 










215 










220 










Arg 


Thr 


Tyr 


Asn 


Gly 


Arg 


He 


Ser 


Tyr 


Leu 


Leu 


Thr 


Asp 


His 


Glu 


Val 


225 










230 










235 










240 


Ser 


Ser 


Thr 


His 


Ser 


Ala 


Thr 


Gly 


Tyr 


Ala 


Ala 


Gin 


Arg 


Arg 


Met 


Gin 










245 










250 










255 




Ser 


Ser 


Arg 


Ser 


Cys 


Asn 


Thr 


His 


He 


Asp 


Met 


Leu 


Asn 


Gly 


Pro 


Ala 








260 










265 










270 






Pro 


He 


Tyr 


His 


Ser 


Ser 


Ala 


Glu 


Tyr 


Leu 


Pro 


Gin 


Glu 


Phe 


Ala 


Asp 






275 










280 










285 








Val 


He 


Ser 


Leu 


Glu 


Thr 


Ser 


He 


Asn 


Gin 


Ser 


Phe 


Arg 


Ser 


Arg Cys 



34 





290 










295 










300 










Asp 


Ser 


Trp 


Leu 


Ser 


Gly Gly Ser Arg 


Arg 


Ser 


Phe 


Tyr 


Tyr 


Ser 


He 


305 










310 










315 










320 


Ser 


Glu 


Ser 


He 


Tyr 


His 


Ser 


Leu 


Ala 


Asp 


Glu 


Ser 


Glu 


Phe 


Ala 


Gly 










325 










330 










335 




Leu 


Ala 


Ala 


Ala 


Ser 


Leu Glu Asn Arg 


Gin 


Gin 


Asn 


Tyr 


Gly 


Pro 


Ala 








340 










345 










350 






Ser 


Glu 


Leu 


Pro 


Asp 


Leu 


Asn 


Glu 


Pro 


Leu 


Ser 


Glu 


Asp 


Gin 


Gly 


Trp 






355 










360 










365 








Leu 


Val 


Glu 


Glu 


Gly 


Glu 


Phe 


Val 


Met 


Met 


His 


Ala 


Val 


Tyr 


Gin 


Thr 




370 










375 










380 










His 


Leu 


Gly 


He 


Asp 


Cys 


His 


Phe 


Ala 


Pro 


Lys 


Ala 


Gin 


Leu 


Asn 


Asp 


385 










390 










395 










400 


Gly Thr 


He 


Tyr 


Leu 


He 


Leu 


lie 


Arg 


Ala 


Gly 


He 


Ser 


Arg 


Pro 


His 










405 










410 










415 




Leu 


Leu 


Ser 


Phe 


Leu 


Tyr 


Asn 


Met 


Ser 


Ser 


Gly 


Thr 


His 


Leu 


Pro 


Glu 








420 










425 










430 






Ser 


His 


Asp 


Asp 


His 


Val 


Lys 


Val 


Leu 


Pro 


Val 


Arg 


Ala 


Phe 


Arg 


Leu 






435 










440 










445 








Glu 


Pro 


Tyr 


Asp 


Asn 


n x o 




T 1 p 

X X C 


X X C 


Thr 


Val 


Asp 


Gly 


Glu 


Arg 


Val 




450 










4 55 










460 










Glu 


Phe 


Gly 


Pro 


Leu 


Gin 


Ala 


Glu 


Val 


Leu 


Pro 


Gly 


He 


Ala 


Arg 


Val 


465 










470 










475 










480 


Met 


Val 


Pro 


Asn 


Val 


Ser 


Thr 


Phe 


Arg 


Phe 


Gin 


Ser 


Ala 


Thr 


Leu 


Gin 










485 










490 










495 




His 


Gly 


He 


Pro 


Val 


Cys 


He 


Pro 


Val 


A t rr 


xi_y o 


Arg 


Phe 


Val 


Leu 










500 










505 










510 






Asn 


Met 


Ser 


Ser 


Glu 


Glu 


Leu 


Ala 


Pro 


He 


Asn 


Glu 














515 










520 


















<210> 21 




























<211> 368 




























<212> PRT 




























<213> Homo sapiens 
























<400> 21 




























Val 


Leu 


Val 


Leu 


Leu 


Asn 


Pro Arg Gly 


Gly 


Lys 


Gly 


Lys 


Ala 


Leu 


Gln 


1 








5 










10 










15 




Leu 


Phe 


Arg 


Ser 


His 


Val 


Gin 


Pro 


Leu 


Leu 


Ala 


Glu 


Ala 


Glu 


lie 


Ser 








20 










25 










30 






Phe 


Thr 


Leu 


Met 


Leu 


Thr 


Glu Arg Arg 


Asn 


His 


Ala 


Arg 


Glu 


Leu 


Val 






35 










40 










45 








Arg 


Ser 


Glu 


Glu 


Leu 


Gly 


Arg 


Trp Asp 


Ala 


Leu 


Val 


Val 


Met 


Ser 


Gly 




50 










55 










60 










Asp 


Gly 


Leu 


Met 


His 


Glu 


Val 


Val 


Asn 


Gly 


Leu 


Met 


Glu 


Arg 


Pro 


Asp 


65 










70 










75 










80 


Trp 


Glu 


Thr 


Ala 


He 


Gin 


Lys 


Pro 


Leu 


Cys 


Ser 


Leu 


Pro 


Ala 


Gly 


Ser 










85 










90 










95 




Gly 


Asn 


Ala 


Leu 


Ala 


Ala 


Ser 


Leu 


Asn 


His 


Tyr 


Ala 


Gly 


Tyr 


Glu 


Gin 








100 










105 










110 






Val 


Thr 


Asn 


Glu 


Asp 


Leu 


Leu 


Thr 


Asn 


Cys 


Thr 


Leu 


Leu 


Leu 


Cys 


Arg 






115 










120 










125 








Arg 


Leu 


Leu 


Ser 


Pro 


Met 


Asn 


Leu 


Leu 


Ser 


Leu 


His 


Thr 


Ala 


Ser 


Gly 



35 



130 135 140 



Leu 


Arg 


Leu 


Phe 


Ser 


Val 


Leu 


Ser 


Leu 


Ala 


Trp Gly 


Phe 


He 


Ala 


Asp 


145 










150 










155 










160 


Val 


Asp 


Leu 


Glu 


Ser 


Glu 


Lys 


Tyr Arg 


Arg 


Leu 


Gly Glu 


Met 


Arg 


Phe 










165 










170 










175 




Thr 


Leu 


Gly 


Thr 


Phe 


Leu 


Arg 


Leu 


Ala 


Ala 


Leu Arg 


Thr 


Tyr 


Arg 


Gly 








180 










185 










190 






Arg 


Leu 


Ala 


Tyr 


Leu 


Pro 


Val 


Gly Arg 


Val 


Gly 


Ser 


Lys 


Thr 


Pro 


Ala 






195 










200 










205 








Ser 


Pro 


Val 


Val 


Val 


Gin 


Gin 


Gly 


Pro 


Val 


Asp Ala 


His 


Leu 


Val 


Pro 




210 










215 










220 










Leu 


Glu 


Glu 


Pro 


Val 


Pro 


Ser 


His 


Trp 


Thr 


Val 


Val 


Pro 


Asp 


Glu 


Asp 


225 










230 










235 










240 


Phe 


Val 


Leu 


Val 


Leu 


Ala 


Leu 


Leu 


His 


Ser 


His 


Leu 


Gly 


Ser 


Glu 


Met 










245 










250 










255 




Phe 


Ala 


Ala 


Pro 


Met 


Gly 


Arg 


Cys 


Ala 


Ala 


Gly Val 


Met 


His 


Leu 


Phe 








260 










265 










270 






Tyr 


Val 


Arg 


Ala 


Gly Val 


Ser Arg 


Ala 


Met 


Leu 


Leu 


Arg 


Leu 


Phe 


Leu 






275 










280 










285 








Ala 


Met 


Glu 


Lys 


Gly Arg 


His 


Met 


Glu 


Tyr 


Glu 


Cys 


Pro 


Tyr 


Leu 


Val 




290 










295 










300 










Tyr 


Val 


Pro 


Val 


Val 


Ala 


Phe 


Arg 


Leu 


Glu 


Pro 


Lys 


Asp 


Gly 


Lys 


Gly 


305 










3.10 










315 










320 


Val 


Phe 


Ala 


Val 


Asp 


Gly 


Glu 


Leu 


Met 


Val 


Ser 


Glu 


Ala 


Val 


Gin 


Gly 










325 










330 










335 




Gin 


Val 


His 


Pro 


Asn 


Tyr 


Phe 


Trp 


Met 


Val 


Ser 


Gly Cys 


Val 


Glu 


Pro 








340 










345 










350 






Pro 


Pro 


Ser 


Trp 


Lys 


Pro 


Gin 


Gin 


Met 


Pro 


Pro 


Pro 


Glu 


Glu 


Pro 


Leu 



355 360 365 



<210> 22 

<211> 1152 

<212> DNA 

<213> Homo sapiens 

<400> 22 

atggatccag cgggcggccc ccggggcgtg ctcccgcggc cctgccgcgt gctggtgctg 60 
ctgaacccgc gcggcggcaa gggcaaggcc ttgcagctct tccggagtca cgtgcagccc 120 
cttttggctg aggctgaaat ctccttcacg ctgatgctca ctgagcggcg gaaccacgcg 180 
cgggagctgg tgcggtcgga ggagctgggc cgctgggacg ctctggtggt catgtctgga 240 
gacgggctga tgcacgaggt ggtgaacggg ctcatggagc ggcctgactg ggagaccgcc 300 
atccagaagc ccctgtgtag cctcccagca ggctctggca acgcgctggc agcttccttg 360 
aaccattatg ctggctatga gcaggtcacc aatgaagacc tcctgaccaa ctgcacgcta 420 
ttgctgtgcc gccggctgct gtcacccatg aacctgctgt ctctgcacac ggcttcgggg 480 
ctgcgcctct tctctgtgct cagcctggcc tggggcttca ttgctgatgt ggacctagag 540 
agtgagaagt atcggcgtct gggggagatg cgcttcactc tgggcacctt cctgcgtctg 600 
gcagccctgc gcacctaccg cggccgactg gcctacctcc ctgtaggaag agtgggttcc 660 
aagacacctg cctcccccgt tgtggtccag cagggcccgg tagatgcaca ccttgtgcca 720 
ctggaggagc cagtgccctc tcactggaca gtggtgcccg acgaggactt tgtgctagtc 780 
ctggcactgc tgcactcgca cctgggcagt gagatgtttg ctgcacccat gggccgctgt 840 
gcagctggcg tcatgcatct gttctacgtg cgggcgggag tgtctcgtgc catgctgctg 900 
cgcctcttcc tggccatgga gaagggcagg catatggagt atgaatgccc ctacttggta 960 
tatgtgcccg tggtcgcctt ccgcttggag cccaaggatg ggaaaggtgt gtttgcagtg 1020 
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gatggggaat tgatggttag cgaggccgtg 
atggtcagtg gttgcgtgga gcccccgccc 
gaagagccct ta 

<210> 23 
<211> 1707 
<212> DNA 

<213> Homo sapiens 
<400> 23 

atgcctagca cagaccttct gatgttgaag 
gtatactcca caaaagccaa gaattatgta 
cagctaattg catggagtgt cgtgtggacc 
ttccagccag agagtttatg gtcaaggttt 
atgcccatta ttggtcgtaa gattcaagac 
aagaacatgt cattcctgaa agtggacaaa 
ctgagctcat ctgctgtttt ggagaaactt 
caagagggga gagcctctgg aacagtgtac 
gtgaaggctt atggagattt tgcatggagt 
ctacgcaaga tagaggcaga aattgtgagg 
gattcgtgtg gatgtgtgac ttctggggga 
tatcgggatc tggcctttga gaaggggatc 
gcccatgctg catttaacaa agcagccagt 
ttgacgaaga tgatggaggt ggatgtgcgg 
gccatgctcg tctgttctac cccacagttt 
gtggccaagc tggctgtcaa atacaaaata 
ttcctcatcg tctttatgga gaaagcagga 
gtgaaaggtg taaccagcat ttcagctgac 
tcatcattgg tgttgtatag tgacaagaag 
gattggcagg gtggcatcta tgcttcccca 
agcgcagcct gttgggctgc cttgatgcac 
aaacagatca tcaaaactgc tcgcttcctc 
tttgtttttg ggaatcccca attgtcagtc 
taccgactat caaacctgat gactgctaag 
cccagtattc atttctgcat cacattacta 
ctaaaggaca ttcgagaatc tgtcactcaa 
ggaatgggtg ccatctatgg catggcccag 
ttgtcctcag tcttcttgga cagcttgtac 
atgaatggtt ctccaaaacc ccactga 

<210> 24 
<211> 2629 
<212> DNA 

<213> Drosophila melanogaster 
<400> 24 

agtacgaatt gtcgtgtcaa gcgcacagga 
gccggatcga gccaccatat gtactatata 
agtctttacg gtgaacagcg tcgatcgcat 
aagcgctaaa aagtgaagtt aagtcgaaac 
gccaacacag ggacgtcggg tgaaaatctg 
tccacgccca cttcggatac ggaagtggcc 
ttcttcgtgg acaatagccg gcgcaagcag 
gaaggcgttt acctgcgacg cgaaaccgag 



cagggccagg tgcacccaaa ctacttctgg 1080 
agctggaagc cccagcagat gccaccgcca 1140 

1152 



gcctttgagc cctacttaga gattttggaa 60 
aatggacatt gcaccaagta tgagccctgg 120 
ctgctgatag tctggggata tgagtttgtc 180 
aaaaagaaat gttttaagct caccaggaag 240 
aagttgaaca agaccaagga tgatattagc 300 
gagtatgtga aagctttacc ctcccagggt 360 
aaggagtaca gctctatgga cgccttctgg 420 
agtggggagg agaagctcac tgagctcctt 480 
aaccccctgc atccagatat cttcccagga 540 
atagcttgtt ccctgttcaa tgggggacca 600 
acagaaagca tactgatggc ctgcaaagca 660 
aaaactccag aaattgtggc tccccaaagt 720 
tactttggga tgaagattgt gcgggtccca 780 
gcaatgagaa gagctatctc caggaacact 840 
cctcatggtg taatagatcc tgtccctgaa 900 
ccccttcatg tcgacgcttg tctgggaggc 960 
tacccactgg agcacceatt tgatttccgg 1020 
acccataagt atggctatgc cccaaaaggc 1080 
tacaggaac.t atcagttctt cgtcgataca 1140 
accatcgcag gctcacggcc tggtggcatt 1200 
ttcggtgaga acggctatgt tgaagctacc 1260 
aagtcagaac tggaaaatat caaaggcatc 1320 
attgctctgg gatcccgtga ttttgacatc 1380 
gggtggaact tgaaccagtt gcagttccca 1440 
cacgcccgga aacgagtagc tatacaattc 1500 
atcatgaaga atcctaaagc gaagaccaca 1560 
acaactgttg acaggaatat ggttgcagaa 1620 
agcaccgaca ctgtcaccca gggcagccag 1680 

1707 



agcgatcgca acccggatcg gattggatcg 60 
caaacacaca tatatatata gatatatcgc 120 
gtggacaaac aattaaatac aaggtcaaag 180 
aaacacgaag ataccaaaga agatatgacg 240 
atgggaaatg gtggaaagac gcatgaaccc 300 
agcggcacgc caacggaact gagcgaaatc 360 
agcatcaaaa tccaggtgaa actatgcccg 420 
gaagatgatc acatcaatga gcagctgatc 480 
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aggatcgatg atatcatagg atcacgctac ggacggcgtt tgaagaaacg agcccgaggc 540 
ggtctaaact cctgccgcaa tccaaatgtt ccgggccagg aggcggattc ggaaccggat 600 
agcgataata gcgcctattt gtacatctat gcatatttga agaaggagaa accgttgcga 660 
cgtgtccaaa cgctccggat tctacgcttt cgttcgagca atgactacgg agtgaatcta 720 
cagaccgccg agatgtggca tcatacgatt cgaaagcaca agcgtggcaa tggcagcagt 780 
tcgcccgccg attgtggcaa acagttgctc atcctactga atccgaaatc cggttcgggc 840 
aaagggcgtg agctcttcca gaaacaggtg gcacctttgc tgacggaagc agaggtgcaa 900 
tacgatctcc agatcaccac acatccgcag tatgccaagg agttcgtgcg gaccagaagg 960 
gatctgctga cacgctattc gggcattgtg gttgcctccg gcgatggtct attctacgaa 1020 
gtgctcaatg ggctaatgga acgcatggat tggcgccgag cctgcaggga gctaccgctt 1080 
ggcattatac catgtggttc cgggaatggt ctggccaaaa gtgtggccca tcattgcaat 1140 
gaaccgtacg aaccgaagcc cattctccac gccaccttga cctgcatggc gggcaaaagt 1200 
acacccatgg atgtggtcag agtggagctg gcgacgcggg acaagcactt tgtgatgtac 1260 
tccttcctgt cggtgggctg gggtctgata gccgacatcg atatagagag cgagcgattg 1320 
agatcgattg gagcgcaaag gtttacgctg tgggccatca agcgattgat cgggctgcgc 1380 
agctacaaag gccgagtgtc ctatctactg ggcaagggca agaaggaacc accagtggaa 1440 
gcggctcgag agttgcctgc agaatcaacg gctgcaggaa tccgctcatc tctgcctctg 1500 
aatgccgggg aattccatga tctacccgag gaggaggagg gggaggcggt cttggatgga 1560 
gaacagttcg ccgatgccat atctttggat cgttcggttt accgccagca tgccgacagt 1620 
tggcactcgg ccatgtccag gcgaacggca tattactccc tgggcggacc cagtatgcga 1680 
tccaatcgca gccggatgag cattagccag cggatcgagg cagcaaatgc ggaattcgct 1740 
gagagggtgc caacgggcac cattccacca ttacagatgc cactgctcag cagcgatggt 1800 
tggat.ctgcg aggatggtga ctttgtgatg. gtccatgccg cctataccac ccatctctcc 18 60 
tccgatgtct tctttgcgcc cgaatcccgt ctggacgatg gcctcatcta cctggtgatc 1920 
atccggagag gcgttagtcg "ccatcagctg ctcaatttca tgctgaacct aaacgcaggc 1980 
acccatctgc ccatcggcga ggatccgttc atcaaggtgg tgccttgtcg ggcattccgc 2040 
atcgagccga gcagctccga .tggcatcctg gtggtggacg gcgagcgggt ggaatatgga 2100 
cccattcagg cggaggttat gcccggcctg atcaatgtga tgaccaccag tgggcagtag 2160 
tgaaatatta aatccgtgtg ctttgcaaag ccttaatcat aacgagatac attcgaagaa 2220 
tgtcaacatt caatagctac tttagatcaa acttagttta taagaagttg cctttccaat 2280 
taataaccct tactaaattc ataacttttt tatatctgct aggaactttt tccaaagttt 2340 
acgcattttg acattattag gtggtaaagt tcacaaaatt tctattatct ctgtttctat 2400 
tgttagtgaa aacccattct catggctctg aaacgcaatc tgtaattttt ccatcagccc 2460 
atcaaaaaaa aaaaaggaac ttcacactat gcacttaagt agttggttat aagttgtttt 2520 
ctattatttt tttttttttt aatcggtcga tagtgttaat tattttaaga accatacgta 2580 
gacaaataat aaaccaaaat gctataaaaa atgttaaaaa aaaaaaaaa 2629 

<210> 25 
<211> 2609 
<212> DNA 

<213> Drosophila melanogaster 
<400> 25 

ctgccaccga cggtaacact gcggctatga ttggatgata agcgatccat aaaagcctgg 60 
acacaaaaga cctgaaacat gctgcttggc agccgaatct ccagtcgaaa tgagcgaatc 120 
tcttgataag accaccagcc cgagctcggc cagttccagg gccacgcccc cgggaacgca 180 
ggatgcggat gagggccacg acgtgagcga taccttctac acgagccagc gcaagaaggg 240 
cagccacgta tttcgggtgc gccttgacgc cacaggattc accctgcagc gggagtcgcc 300 
gggcggtagc attgttaagg agcaacatgt ccgcatatcg gacattgtgg gtgcccgctg 360 
catgcggccc aagaagagcc ggcgcctggc gatgtcgggc gcctgtgcgt gcagctccgg 420 
taatcccaat tcgccagcca tctcggcgtc cggcgatcac catcgccctg ccaccacacc 480 
aagcaaatgc agcaccaata gtcgggataa tattccttcg gatggcggcg atgtcagcgc 540 
gtttctctac gtttttgcct atgttctgaa gaagaggagc ctgcggtcgg agttgcaccg 600 
ggagcgaacg gtgctcactc tgcgcttccg gtcgttcgac accttcgagg acaacatgag 660 



38 



ggaggcggat cgttggtaca gatcccttcg ctggcagttg catcgcacgc tggaggagat 720 

ctttgtggcg ccgacggtgg atgagcgacg ccgtcgagtg cttgtgctgt tgaatcccaa 780 

atccggttcc ggtgacgctc gtgaggtctt caacatgcac gtgacgccgg tgctcaacga 840 

ggccgaggtg ccctacgacc tgtatgtaac caagcattcc aactttgcca tcgagttctt 900 

gagcaccagg tgcctggacg cctggtgctg cgtggtggct gtcggcggag acggtctctt 960 

ccacgagata gtcaatggac tgctgcagcg ccaggactgg gcccacgtcc tgcctcatct 1020 

ggcactggga atcattcctt gcggctccgg aaatggattg gcccgctcca ttgcccattg 1080 

ttacaacaag ccagtgctag gagctgctct gaccgtaatc agtggacgca gttcacccat 1140 

ggacgtggtc cgggtgcagc tgcagagtcg ctccctctac tccttcctgt ccatcggctg 1200 

gggtctgatc tcggacgtgg acatcgagag cgagcgcatt cgcatgttgg gctaccagcg 1260 

cttcaccgtg tggaccctct accgtctggt gaatctgcgc acctacaacg gccgaatcag 1320 

ctatcttctg acggaccatg aggtgtcctc aacccatagc gctaccggtt atgctgccca 1380 

gcggagaatg cagagcagcc gtagctgcaa cacgcacatc gacatgctaa atgggccggc 1440 

gcccatctat cattccagtg ccgagtacct gccacaggag tttgcggacg tgatctccct 1500 

ggagacgtcc atcaatcagt cgttccgctc gaggtgcgac agctggttgt cggggggatc 1560 

gcggcgcagc ttttactatt ccatatcgga gagcatctac cacagtctgg cggatgagag 1620 

cgagttcgcc ggcctggcgg ccgcctcgct ggaaaaccgg cagcagaact acggtccggc 1680 

aagcgagctg ccggatctga acgaaccgct gtccgaggat cagggttggc tggtggagga 1740 

gggcgagttc gtcatgatgc acgccgttta ccagacccat ctgggcatcg actgtcattt 1800 

tgcgcccaag gcccagctga acgacggcac catctacctg atcctcatac gcgccggcat 1860 

cagccgcccg cacctgctga gcttcctcta caacatgagc tccggcactc acctgccgga 1920 

gtcgcacgac gaccatgtga aggtgctgcc agtgcgagca ttccgcctgg agccctacga 1980 
caatcacggc atcatcacgg tcgacggcga. gcgcgtcgag ttcgggccc.c tccaagctga 204 0 

ggtcctgccg ggcatagccc gcgtcatggt gcccaagtag gaggagctta ctgaagacca 2100 

tcaagcaata gaaatctcaa ttttggaatc tctgcatttg tagctaatac ttagggtccc 2160 

aggtggccga tatgagagag ttgtgcattc tacatatttc gtgtttttgt ggcctgcttc 2220 

tgccaaccaa tcatgtattg ttaacatttt aaacacaata acagctattt ccgaaatatc 2280 

taacatgttt gtttataaaa cgtgtgccat atgaagtgca cgtgaattta tttttatctc 2340 

ggctgttcaa aatagcgatg aaagtcttat ttattttgtt cttttttttt ttaaactgtg 2400 

taacgaaatg agatatatat tcaaaatgtt taaagatgaa tacaaataaa tcttcatgaa 2460 

ttcaaaaatc ttagaaagta acagtgtaag taacagagct aaatcattta caattccata 2520 

ttttaaagta ggaagttaag aatataacat ctttgagctt gaaataaaaa ataaaaatgt 2580 

taactaaaaa aaaaaaaaaa aaaaaaaaa 2609 

<210> 26 
<211> 2043 
<212> DNA 

<213> Drosophila melanogaster 
<400> 26 

gtcactctaa gccgcaatga gtttgtacga ttaaaagttt atgtctattc gcgtttttcg 60 
aagctttccc gattcccgta gctgtcccac tgtacagctt gccacacgat gcgtccgttc 120 
tccggcagcg attgccttaa gcccgtcacc gagggcatca accgggcgtt cggcgccaag 180 
gagccttggc aggtcgccac catcacggcc accacggtgc tgggaggcgt ctggctctgg 240 
actgtgatct gccaggatga aaatctttac attcgtggca agcgtcagtt ctttaagttt 300 
gccaagaaga ttccagccgt gcgtcgtcag gtggagactg aattggccaa ggccaaaaac 360 
gacttcgaga cggaaatcaa aaagagcaac gcccacctta cctactcgga aactctgccc 420 
gagaagggac tcagcaagga ggagatcctc cgactggtgg atgagcacct gaagactggt 480 
cactacaact ggcgtgatgg tcgtgtatct ggcgcggtct acggctacaa gcctgatctg 540 
gtggagctcg tcactgaagt gtacggcaag gcctcctaca ccaatccctt gcacgcagat 600 
cttttcccgg gagtttgcaa aatggaggcg gaggtagtgc gcatggcatg caacctgttc 660 
catggaaact cagccagctg tggaaccatg accaccggcg gcaccgaatc cattgtaatg 720 
gccatgaagg cgtacaggga tttcgctaga gagtacaagg gaatcaccag gccaaacatc 780 
gtggtgccta agacggtcca cgcggccttc gacaagggtg gtcagtactt taatatccac 840 



39 



gtgcgatccg 
gccattaata 
atagatgata 
gacgcctgcc 
cccttcgact 
ttcgcgccca 
ttcactgtga 
cgtgccggag 
tatctggaag 
gacatcgatg 
aatgtgtttg 
gcgctgcagt 
gtcgcggata 
ggccagcccg 
tcggtgatcg 
aaatagacac 
ctgtgctgta 
ttaggatgca 
ctacctatgt 
tttttctgtg 
aaa 



tggatgtaga 
ggaacacgat 
tcgaagctat 
tgggcagctt 
ttgaggtcaa 
agggatcatc 
ctactgactg 
gtattatcgc 
ccactaagcg 
gcatctttat 
acattttccg 
ttccatctgg 
aattcattgc 
tcgttggaaa 
gagaagtgac 
ctggagcaat 
tttaaaccac 
attagtgctg 
tcatcccatt 
taacttgcta 



tccggagacc 
tctgctggtt 
cgccgctttg 
tgtggtggcc 
gggagtgacc 
ggtgatcctt 
gcctggcggc 
cgcctgctgg 
cattgtggat 
ctttggcaag 
gctatcggat 
tatccacctg 
cgatgtgcgc 
gatggctctc 
tcgcctattc 
ccccgttctc 
caaaacaccc 
taatcgaggg 
tgtcaacatt 
gtgaaataat 



tacgaagtgg 
gggtctgctc 
ggcgttaagt 
ttggtccgca 
agtatctccg 
tactcggaca 
gtgtatggtt 
gctaccatga 
acggcgcgct 
ccagctactt 
tcgctgtgca 
tgcgtgacgg 
agctgtacgg 
tacggcatgg 
ctgcactcca 
ttcgcccacc 
cgtcgttaaa 
tacaaaacgt 
cgtcgctcta 
aatataatat 



acattaagaa 
caaacttccc 
acgacattcc 
acgccggcta 
ctgataccca 
agaagtacaa 
ctcccacagt 
tgagctttgg 
atatcgagag 
cagtgattgc 
aactgggctg 
acatgcacac 
cggagatcat 
cacagagcat 
tgtactacac 
ccacggagct 
ccttcctcaa 
cgttctacgc 
agagccatgt 
taatcaaaaa 



gttcaaacgt 
ctatggaacc 
cgtgcacgtg 
taagctgcgt 
caagtatggt 
ggaccatcag 
caacggttcc 
ctatgatggt 
gggcgttcgc 
cctgggttcc 
gaacctaaat 
acagcccgga 
gaaggatccc 
acccgaccgt 
tcccagccag 
aatgcatttc 
gcaatttata 
gaaaatctat 
tattaaagtg 
aaaaaaaaaa 



900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2043 



<210> 27 . 

<211> 2043 
<212> DNA 

<213> Drosophila melanogaster 



<400> 27 

gtcactctaa 

aagctttccc 

tccggcagcg 

gagccttggc 

actgtgatct 

gccaagaaga 

gacttcgaga 

gagaagggac 

cactacaact 

gtggagctcg 

cttttcccgg 

catggaaact 

gccatgaagg 

gtggtgccta 

gtgcgatccg 

gccattaata 

atagatgata 

gacgcctgcc 

cccttcgact 

ttcgcgccca 

ttcactgtga 

cgtgccggag 

tatctggaag 

gacatcgatg 

aatgtgtttg 

gcgctgcagt 



gccgcaatga 
gattcccgta 
attgccttaa 
aggtcgccac 
gccaggatga 
ttccagccgt 
cggaaatcaa 
tcagcaagga 
ggcgtgatgg 
tcactgaagt 
gagtttgcaa 
cagccagctg 
cgtacaggga 
agacggtcca 
tggatgtaga 
ggaacacgat 
tcgaagctat 
tgggcagctt 
ttgaggtcaa 
agggatcatc 
ctactgactg 
gtattatcgc 
ccactaagcg 
gcatctttat 
acattttccg 
ttccatctgg 



gtttgtacga 
gctgtcccac 
gcccgtcacc 
catcacggcc 
aaatctttac 
gcgtcgtcag 
aaagagcaac 
ggagatcctc 
tcgtgtatct 
gtacggcaag 
aatggaggcg 
tggaaccatg 
tttcgctaga 
cgcggccttc 
tccggagacc 
tctgctggtt 
cgccgctttg 
tgtggtggcc 
gggagtgacc 
ggtgatcctt 
gcctggcggc 
cgcctgctgg 
cattgtggat 
ctttggcaag 
gctatcggat 
tatccacctg 



ttaaaagttt 
tgtacagctt 
gagggcatca 
accacggtgc 
attcgtggca 
gtggagactg 
gcccacctta 
cgactggtgg 
ggcgcggtct 
gcctcctaca 
gaggtagtgc 
accaccggcg 
gagtacaagg 
gacaagggtg 
tacgaagtgg 
gggtctgctc 
ggcgttaagt 
ttggtccgca 
agtatctccg 
tactcggaca 
gtgtatggtt 
gctaccatga 
acggcgcgct 
ccagctactt 
tcgctgtgca 
tgcgtgacgg 



atgtctattc 
gccacacgat 
accgggcgtt 
tgggaggcgt 
agcgtcagtt 
aattggccaa 
cctactcgga 
atgagcacct 
acggctacaa 
ccaatccctt 
gcatggcatg 
gcaccgaatc 
gaatcaccag 
gtcagtactt 
acattaagaa 
caaacttccc 
acgacattcc 
acgccggcta 
ctgataccca 
agaagtacaa 
ctcccacagt 
tgagctttgg 
atatcgagag 
cagtgattgc 
aactgggctg 
acatgcacac 



gcgtttttcg 
gcgtccgttc 
cgqcgccaag 
ctggctctgg 
ctttaagttt 
ggccaaaaac 
aactctgccc 
gaagactggt 
gcctgatctg 
gcacgcagat 
caacctgttc 
cattgtaatg 
gccaaacatc 
taatatccac 
gttcaaacgt 
ctatggaacc 
cgtgcacgtg 
taagctgcgt 
caagtatggt 
ggaccatcag 
caacggttcc 
ctatgatggt 
gggcgttcgc 
cctgggttcc 
gaacctaaat 
acagcccgga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 



40 



gtcgcggata 
ggccagcccg 
tcggtgatcg 
aaatagacac 
ctgtgctgta 
ttaggatgca 
ctacctatgt 
tttttctgtg 
aaa 



aattcattgc 
tcgttggaaa 
gagaagtgac 
ctggagcaat 
tttaaaccac 
attagtgctg 
tcatcccatt 
taacttgcta 



cgatgtgcgc 
gatggctctc 
tcgcctattc 
ccccgttctc 
caaaacaccc 
taatcgaggg 
tgtcaacatt 
gtgaaataat 



agctgtacgg 
tacggcatgg 
ctgcactcca 
ttcgcccacc 
cgtcgttaaa 
tacaaaacgt 
cgtcgctcta 
aatataatat 



cggagatcat 
cacagagcat 
tgtactacac 
ccacggagct 
ccttcctcaa 
cgttctacgc 
agagccatgt 
taatcaaaaa 



gaaggatccc 
acccgaccgt 
tcccagccag 
aatgcatttc 
gcaatttata 
gaaaatctat 
tattaaagtg 
aaaaaaaaaa 



1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2043 



<210> 28 
<211> 641 
<212> PRT 

<213> Drosophlia melanogaster 



<400> 28 



Met 


Thr 


Ala 


Asn 


Thr 


Gly 


Thr 


Ser 


Gly 


Glu 


Asn 


Leu 


Met 


Gly 


Asn 


Gly 


1 








5 










10 










15 




Gly 


Lys 


Thr 


His 


Glu 


Pro 


Ser 


Thr 


Pro 


Thr 


Ser 


Asp 


Thr 


Glu 


Val 


Ala 








20 










25 










30 






Ser 


Gly 


Thr 


Pro 


Thr 


Glu 


Leu 


Ser 


Glu 


lie 


Phe 


Phe 


Val 


Asp 


Asn 


Ser 






35 










40 










45 








Arg 


Arg 


Lys 


Gin 


Ser 


He 


Lys 


He 


Gin 


Val 


Lys 


Leu 


Cys 


Pro 


Glu 


Gly 




50 










55 










60 










Val 


Tyr 


Leu 


Arg 


Arg 


Glu 


Thr 


Glu 


Glu 


Asp 


Asp 


His 


He 


Asn 


Glu 


Gin 


65 










70 










75 










80 


Leu 


He 


Arg 


lie 


Asp 


Asp 


lie 


lie 


Gly 


Ser 


Arg 


Tyr 


Gly 


Arg. 


Arg 


Leu 










85 










90 










95 




Lys 


Lys 


Arg 


Ala 


Arg 


Gly 


Gly 


Leu 


Asn 


Ser 


Cys 


Arg 


Asn 


Pro 


Asn 


Val 








100 










105 










110 






Pro 


Gly 


Gin 


Glu 


Ala 


Asp 


Ser 


Glu 


Pro 


Asp 


Ser 


Asp 


Asn 


Ser 


Ala 


Tyr 






115 










120 










125 








Leu 


Tyr 


He 


Tyr 


Ala 


Tyr 


Leu 


Lys 


Lys 


Glu 


Lys 


Pro 


Leu 


Arg 


Arg 


Val 




130 










135 










140 










Gin 


Thr 


Leu 


Arg 


He 


Leu 


Arg 


Phe 


Arg 


Ser 


Ser 


Asn 


Asp 


Tyr 


Gly 


Val 


145 










150 










155 










160 


Asn 


Leu 


Gin 


Thr 


Ala 


Glu 


Met 


Trp 


His 


His 


Thr 


lie 


Arg 


Lys 


His 


Lys 










165 










170 










175 




Arg Gly 


Asn 


Gly 


Ser 


Ser 


Ser 


Pro 


Ala 


Asp 


Cys 


Gly 


Lys 


Gin 


Leu 


Leu 








180 










185 










190 






He 


Leu 


Leu 


Asn 


Pro 


Lys 


Ser 


Gly 


Ser 


Gly 


Lys 


Gly 


Arq 


Glu 


Leu 


Phe 






195 










200 










205 








Gin 


Lys 


Gin 


Val 


Ala 


Pro 


Leu 


Leu 


Thr 


Glu 


Ala 


Glu 


Val 


Gin 


Tyr 


Asp 




210 










215 










220 










Leu 


Gin 


He 


Thr 


Thr 


His 


Pro 


Gin 


Tyr 


Ala 


Lys 


Glu 


Phe 


Val 


Arg 


Thr 


225 










230 










235 










240 


Arg 


Arg 


Asp 


Leu 


Leu 


Thr 


Arg 


Tyr 


Ser 


Gly 


He 


Val 


Val 


Ala 


Ser 


Gly 










245 










250 










255 




Asp 


Gly 


Leu 


Phe 


Tyr 


Glu 


Val 


Leu 


Asn 


Gly 


Leu 


Met 


Glu 


Arg 


Met 


Asp 








260 










265 










270 






Trp Arg 


Arg 


Ala 


Cys 


Arg 


Glu 


Leu 


Pro 


Leu 


Gly 


lie 


He 


Pro 


Cys 


Gly 






275 










280 










285 








Ser 


Gly 


Asn 


Gly 


Leu 


Ala 


Lys 


Ser 


Val 


Ala 


His 


His 


Cys 


Asn 


Glu 


Pro 




290 










295 










300 











41 



Tyr 


Glu 


Pro 


Lys 


Pro 


He 


Leu 


His 


Ala 


Thr 


Leu 


Thr 


Cys 


Met 


Ala 


Gly 


305 










310 










315 










320 


Lys 


Ser 


Thr 


Pro 


Met 


Asp 


Val 


Val 


Arg 


Val 


Glu 


Leu 


Ala 


Thr 


Arg 


Asp 










325 










330 










335 




Lys 


His 


Phe 


Val 


Met 


Tyr 


Ser 


Phe 


Leu 


Ser 


Val 


Gly 


Trp 


Gly 


Leu 


He 








340 










345 










350 






Ala Asp 


He 


Asp 


He 


Glu 


Ser 


Glu 


Arg 


Leu Arg 


Ser 


He 


Gly 


Ala 


Gin 






355 










360 










365 








Arg 


Phe 


Thr 


Leu 


Trp 


Ala 


He 


Lys 


Arg 


Leu 


He 


Gly 


Leu 


Arg 


Ser 


Tyr 




370 










375 










380 










Lys 


Gly 


Arg 


Val 


Ser 


Tyr 


Leu 


Leu 


Gly 


Lys 


Gly 


Lys 


Lys 


Glu 


Pro 


Pro 


385 










390 










395 










400 


Val 


Glu 


Ala 


Ala 


Arg 


Glu 


Leu 


Pro 


Ala 


Glu 


Ser 


Thr 


Ala 


Ala 


Gly 


He 










405 










410 










415 




Arg 


Ser 


Ser 


Leu 


Pro 


Leu 


Asn 


Ala 


Gly 


Glu 


Phe 


His 


Asp 


Leu 


Pro 


Glu 








420 










425 










430 






Glu 


Glu 


Glu 


Gly Glu 


Ala 


Val 


Leu 


Asp 


Gly Glu 


Gin 


Phe 


Ala 


Asp 


Ala 






435 










440 










445 








He 


Ser 


Leu 


Asp Arg 


Ser 


Val 


Tyr 


Arg 


Gin 


His 


Ala 


Asp 


Ser 


Trp 


His 




450 










455 










460 










Ser 


Ala 


Met 


Ser 


Arg 


Arg 


Thr 


Ala 


Tyr 


Tyr 


Ser 


Leu 


Gly 


Gly 


Pro 


Ser 


465 










470 










475 










480 


Met Arg 


Ser. Asn Arg. 


Ser 


Arg 


Met 


Ser 


He 


Ser 


Gin 


Arg 


He 


Glu 


Ala 










485 










490 










495 




Ala 


Asn 


Ala 


Glu 


Phe 


Ala 


Glu 


Arg 


Val 


Pro 


Thr 


Gly 


Thr 


He 


Pro 


Pro 








500 










505 










510 






Leu 


Gin 


Met 


Pro 


Leu 


Leu 


Ser. 


Ser 


Asp 


Gly 


Trp 


He 


Cys 


Glu 


Asp 


Gly 






515 










520 










525 








Asp 


Phe 


Val 


Met 


Val 


His 


Ala 


Ala 


Tyr 


Thr 


Thr 


His 


Leu 


Ser 


Ser 


Asp 




530 










535 










540 










Val 


Phe 


Phe 


Ala 


Pro 


Glu 


Ser 


Arg 


Leu 


Asp Asp 


Gly 


Leu 


He 


Tyr 


Leu 


545 










550 










555 










560 


Val 


He 


He Arg Arg 


Gly 


Val 


Ser 


Arg 


His 


Gin 


Leu 


Leu 


Asn 


Phe 


Met 










565 










570 










575 




Leu 


Asn 


Leu 


Asn 


Ala 


Gly 


Thr 


His 


Leu 


Pro 


He 


Gly 


Glu 


Asp 


Pro 


Phe 








580 










585 










590 






He 


Lys 


Val 


Val 


Pro 


Cys 


Arg 


Ala 


Phe 


Arg 


He 


Glu 


Pro 


Ser 


Ser 


Ser 






595 










600 










605 








Asp 


Gly 


He 


Leu 


Val 


Val 


Asp 


Gly Glu 


Arg 


Val 


Glu 


Tyr 


Gly 


Pro 


He 




610 










615 










620 










Gin 


Ala 


Glu 


Val 


Met 


Pro 


Gly 


Leu 


He 


Asn 


Val 


Met 


Thr 


Thr 


Ser 


Gly 


625 










630 










635 










640 



Gin 



<210> 29 
<211> 907 
<212> PRT 

<213> Drosophila melanogaster 
<400> 29 

Met Ser Glu Ser Leu Asp Lys Thr Thr Ser Pro Ser Ser Ala Ser Ser 
15 10 15 



42 



Arg Ala 


Thr 


Pro 






20 


Ser Asp 


Thr 


Phe 




35 




Arg Val 


Arg 


Leu 


50 






Gly Gly 


Ser 


He 


65 






Gly Ala 


Arg 


Cys 


Gly Ala 


Cys 


Ala 






100 


Ala Ser 


Gly 


Asp 




115 




Thr Asn 


Ser 


Arg 


130 






Phe Leu 


Tyr 


Val 


145 






Glu Leu 


His 


Arg 


Asp Thr 


Phe 


Glu 






180 


Leu Arg 


Trp. 


Gin 




195 




Thr Val 


Asp 


Glu 


210 






Ser Gly 


Ser 


Gly 


225 






Val Leu 


Asn 


Glu 


Ser Asn 


Phe 


Ala 






260 


Cys Cys 


Val 


Val 




275 




Asn Gly 


Leu 


Leu 


290 






Ala Leu 


Gly 


He 


305 






He Ala 


His 


Cys 


He Ser 


Gly 


Arg 






340 


Ser Arg 


Ser 


Leu 




355 




Asp Val 


Asp 


lie 


370 






Phe Thr 


Val 


Trp 


385 






Gly Arg 


He 


Ser 


Ser Ala 


Thr 


Gly 






420 


Cys Asn 


Thr 


His 




435 





Pro 


Gly 


Thr 


Gin 


Tyr 


Thr 


Ser 


Gin 








40 


Asp 


Ala 


Thr 


Gly 






55 




Val 


Lys 


Glu 


Gin 




70 






Met 


Arg 


Pro 


Lys 


85 








Cys 


Ser 


Ser 


Gly 


His 


His 


Arg 


Pro 








120 


Asp 


Asn 


He 


Pro 






135 




Phe 


Ala 


Tyr 


Val 




150 






Glu 


Arg 


Thr 


Val 


165 








Asp 


Asn 


Met 


Arg 


Leu 


His 


Arg 


.Thr 








200 


Arg 


Arg 


Arg 


Arg 






215 




Asp 


Ala 


Arg 


Glu 




230 






Ala 


Glu 


Val 


Pro 


245 








He 


Glu 


Phe 


Leu 


Ala 


Val 


Gly 


Gly 








280 


Gin 


Arg 


Gin 


Asp 






295 




He 


Pro 


Cys 


Gly 




310 






Tyr 


Asn 


Lys 


Pro 


325 








Ser 


Ser 


Pro 


Met 


Tyr 


Ser 


Phe 


Leu 








360 


Glu 


Ser 


Glu 


Arg 






375 




Thr 


Leu 


Tyr 


Arg 




390 






Tyr 


Leu 


Leu 


Thr 


405 








Tyr 


Ala 


Ala 


Gin 


He 


Asp 


Met 


Leu 



Asp 


Ala 


Asp 


Glu 


25 








Arg 


Lys 


Lys 


Gly 


Phe 


Thr 


Leu 


Gin 








60 


His 


Val 


Arg 


He 






75 




Lys 


Ser 


Arg 


Arg 




90 






Asn 


Pro 


Asn 


Ser 


105 








Ala 


Thr 


Thr 


Pro 


Ser 


Asp 


Gly 


Gly 








140 


Leu 


Lys 


Lys 


Arg 






155 




Leu 


Thr 


Leu 


Arg 




170 






Glu 


Ala 


Asp 


Arg 


185 








Leu 


Glu 


Glu 


He 


Val 


Leu 


Val 


Leu 








220 


Val 


Phe 


Asn 


Met 






235 




Tyr 


Asp 


Leu 


Tyr 




250 






Ser 


Thr 


Arg 


Cys 


265 








Asp 


Gly 


Leu 


Phe 


Trp 


Ala 


His 


Val 








300 


Ser 


Gly 


Asn 


Gly 






315 




Val 


Leu 


Gly 


Ala 




330 






Asp 


Val 


Val 


Arg 


345 








Ser 


He 


Gly 


Trp 


lie 


Arg 


Met 


Leu 








380 


Leu 


Val 


Asn 


Leu 






395 




Asp 


His 


Glu 


Val 




410 






Arg 


Arg 


Met 


Gin 


425 








Asn 


Gly 


Pro 


Ala 



Gly His Asp Val 
30 

Ser His Val Phe 
45 

Arg Glu Ser Pro 

Ser Asp He Val 
80 

Leu Ala Met Ser 
95 

Pro Ala He Ser 
110 

Ser Lys Cys Ser 
125 

Asp Val Ser Ala 

Ser Leu Arg Ser 
160 

Phe Arg Ser Phe 
175 

Trp Tyr Arg Ser 
190 

Phe Val Ala Pro 
205 

Leu Asn Pro Lys 

His Val Thr Pro 
240 

Val Thr Lys His 
255 

Leu Asp Ala Trp 
270 

His Glu lie Val 
285 

Leu Pro His Leu 

Leu Ala Arg Ser 

320 

Ala Leu Thr Val 
335 

Val Gin Leu Gin 
350 

Gly Leu He Ser 
365 

Gly Tyr Gin Arg 

Arg Thr Tyr Asn 
400 

Ser Ser Thr His 
415 

Ser Ser Arg Ser 
430 

Pro He Tyr His 
445 



43 



Ser 


Ser 


Ala 


Glu 


Tyr 


Leu 


Pro 


Gin 


Glu 


Phe 


Ala 


Asp 


Val 


He 


Ser 


Leu 




450 










455 










460 










Glu 


Thr 


Ser 


He 


Asn 


Gin 


Ser 


Phe 


Arg 


Ser 


Arg 


Cys 


Asp 


Ser 


Trp 


Leu 


465 










470 










475 










480 


Ser 


Gly 


Gly 


Ser 


Arg 


Arg 


Ser 


Phe 


Tyr 


Tyr 


Ser 


He 


Ser 


Glu 


Ser 


He 










485 










490 










495 




Tyr 


His 


Ser 


Leu 


Ala 


Asp 


Glu 


Ser 


Glu 


Phe 


Ala 


Gly 


Leu 


Ala 


Ala 


Ala 








500 










505 










510 






Ser 


Leu 


Glu 


Asn 


Arg 


Gin 


Gin 


Asn 


Tyr 


Gly 


Pro 


Ala 


Ser 


Glu 


Leu 


Pro 






515 










520 










525 








Asp 


Leu 


Asn 


Glu 


Pro 


Leu 


Ser 


Glu 


Asp 


Gin 


Gly 


Trp 


Leu 


Val 


Glu 


Glu 




530 










535 










540 










Gly Glu 


Phe 


Val 


Met 


Met 


His 


Ala 


Val 


Tyr 


Gin 


Thr 


His 


Leu 


Gly 


He 


545 










550 










555 










560 


Asp Cys 


His 


Phe 


Ala 


Pro 


Lys 


Ala 


Gin 


Leu 


Asn 


Asp 


Gly 


Thr 


He 


Tyr 










565 










570 










575 




Leu 


He 


Leu 


He 


Arg 


Ala 


Gly 


He 


Ser 


Arg 


Pro 


His 


Leu 


Leu 


Ser 


Phe 








580 










585 










590 






Leu 


Tyr 


Asn 


Met 


Ser 


Ser 


Gly 


Thr 


His 


Leu 


Pro 


Glu 


Ser 


His 


Asp Asp 






595 










600 










605 








His 


Val 


Lys 


Val 


Leu 


Pro 


Val 


Arg 


Ala 


Phe 


Arg 


Leu 


Glu 


Pro 


Tyr 


Asp 




610 










615 










620 










Asn 


His. 


. Gly 


He 


.He. 


.Thr. 


Val 


Asp 


Gly 


Glu 


Arg 


Val 


Glu 


Phe 


Gly 


Pro 


625 










630 










635 










640 


Leu 


Gin 


Ala 


Glu 


Val 


Leu 


Pro 


Gly 


He 


Ala 


Arg 


Val 


Met 


Val 


Pro 


Asn 










645 










650 










655 




Val 


Ser 


Thr 


Phe Arg 


Phe 


Gin 


Ser 


Ala 


Thr 


Leu 


Gin 


His 


Gly 


He 


Pro 








660 










665 










670 






Val 


Cys 


He 


Pro 


Val 


Arg 


Lys 


Arg 


Phe 


Val 


Leu 


Tyr 


Asn 


Met 


Ser 


Ser 






675 










680 










685 








Glu 


Glu 


Leu 


Ala 


Pro 


He 


Asn 


Glu 


Gin 


Asp 


Phe 


Lys 


Asp 


Leu 


Lys 


Glu 




690 










695 










700 










Arg Met 


Lys 


Leu 


He 


Val 


Glu 


Ala 


Asp 


Pro 


Lys 


Gin 


Tyr 


His 


Asn 


Asp 


705 










710 










715 










720 


Phe 


Ser 


Leu 


Arg Arg 


Tyr 


Leu 


Arg 


Ala 


Phe 


Lys 


Thr 


Thr 


Asp 


Asp 


Ala 










725 










730 










735 




Phe 


Gin 


Ala 


He 


Leu 


Lys 


Thr 


Asn 


Lys 


Trp 


Arg 


Glu 


Thr 


Tyr 


Gly Val 








740 










745 










750 






Asp 


Lys 


Leu 


Ser 


Glu 


Met 


Asp 


Arg 


Ser 


Gin 


Leu 


Asp 


Lys 


Lys 


Ala 


Arg 






755 










760 










765 








Leu 


Leu 


Arg 


His 


Arg 


Asp 


Cys 


He 


Gly 


Arg 


Pro 


Val 


He 


Tyr 


He 


Pro 




770 










775 










780 










Ala 


Lys 


Asn 


His 


Ser 


Ser 


Glu 


Arg 


Asp 


He 


Asp 


Glu 


Leu 


Thr 


Arg 


Phe 


785 










790 










795 










800 


He 


Val 


Tyr 


Asn 


Leu 


Glu 


Glu 


Ala 


Cys 


Lys 


Lys 


Cys 


Phe 


Glu 


Glu 


Val 










805 










810 










815 




Thr Asp 


Arg 


Leu 


Cys 


He 


Val 


Phe 


Asp 


Leu 


Ala 


Glu 


Phe 


Ser 


Thr 


Ser 








820 










825 










830 






Cys 


Met 


Asp 


Tyr 


Gin 


Leu 


Val 


Gin 


Asn 


Leu 


He 


Trp 


Leu 


Leu 


Gly 


Lys 






835 










840 










845 








His 


Phe 


Pro 


Glu 


Arg 


Leu 


Gly 


Val 


Cys 


Leu 


He 


He 


Asn 


Ser 


Pro 


Gly 




850 










855 










860 










Leu 


Phe 


Ser 


Thr 


He 


Trp 


Pro 


Ala 


He 


Arg 


Val 


Leu 


Leu 


Asp 


Asp 


Asn 



865 870 875 880 
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Thr Ala Lys Lys Val Lys Phe Val Ala Asp Glu Ala Glu Leu Cys Gin 

885 890 895 

Tyr Leu lie Pro Asp lie Leu Pro Thr Asp Met 
900 * 905 



<210> 30 
<211> 1875 
<212> DNA 

<213> Saccharomyces cerevisiaie 



<400> 30 

atggtggtgc 

caatcacacc 

ttgagctgct 

gaggatgatt 

aacgcaaaat 

ccttttcaaa 

ttgagcaatg 

gatacaaaaa 

ttagggataa 

gatgttatac 

aataccggag 

gaaaattcca 

actgctaaaa 

atagaaattg 

atcagcaaat 

aatgggcttt 

ctaccttgcg 

tacgccgctc 

caaccttctt 

attgcagaat 

ttgggtgtag 

tatgctgcca 

aaaggatgtt 

aaaaacaata 

aactttaaat 

tcagagctaa 

gacaccaaat 

gatgcaagaa 

catgtattag 

gtggagtcag 

gaaataatgc 

tttgaatcca 



agaaaaaact 
atatgttcaa 
tgtcctgtct 
ccctggaact 
atgtgaatgt 
cggaaaatct 
ataaggctcc 
cgaacactgt 
aagataatca 
cacaaaaatt 
aggagaacat 
agagaaacag 
atttattcct 
catacacaaa 
acgataccat 
atagaagacc 
gttcaggaaa 
tgtgccttgt 
atatgaacga 
ctgatattaa 
cattcaacat 
aatctaaaaa 
taaccttcga 
tcaacaacag 
taaagtatcc 
ctgataactt 
tttttcccgc 
tcccagtgac 
agccagaagt 
gtttattttc 
ccatgttatg 
tgtag 



tagggctatc 
taagcatggt 
ggatgatgga 
gttgcctctt 
cggtcagaaa 
gagttcttcg 
tgtaagcgaa 
gaaggtgtct 
acagttaatt 
aaccttgtta 
ttcttctggt 
atcgatatta 
gacaaaagca 
atatgcccgt 
tgcatgtgcc 
cgacagagtg 
tgctatgagc 
caaatccatt 
atggccaaga 
cactgaattc 
tatccaaggt 
ggaattaaaa 
accaaatcct 
tacaaaagat 
gatgacggaa 
aacaatcttt 
tgctttacca 
aagaatgaca 
tattcactca 
agtggatggt 
caagacgttg 



ttgaccgatg 
caactcagaa 
actttgagct 
aatactacca 
ggcttcaata 
tctgaaaatg 
tcacagtcat 
cccgatgatt 
gagttaactt 
atagatcacg 
actgtggaag 
gtcattatta 
aggccaatac 
cacgccatcg 
tcgggtgatg 
gatgcgttca 
atttcatgtc 
gaaacaagaa 
ttatcctttt 
atcagatgga 
aagaaatatc 
gttcatttct 
agcccaaact 
gaactttcac 
ccagtaccta 
tacacaggga 
gcggatggta 
ccaattttat 
aaaatattgg 
gaaaagtttc 
ctaaggaatg 



aaggtgtatt 

gcggagattc 

ctgatggagg 

ttccgttcaa 

atggcaaaat 

acgacgttga 

ttcccaaaaa 

cacaggataa 

ttgctgtacc 

tttct-aggaa . 

aaatcctgga 

atccccacgg 

tagtggaaag 

atattgc.caa 

gtattccata 

a.taaactagc 

attggacaaa 

tagacttaat 

tgagtcagac 

tgggtcccgt 

cctgcgaagt 

tagaaaataa 

cttcgccgga 

cgaattttct 

gagactggga 

aaatgccgta 

ccattgattt 

tatccttgqa 

cttataagat 

ctttggaacc 

gtagatatat 



gatcaaatcg 
tttatccttg 
ttcttttgat 
cagaattttg 
ttcttcgaat 
gaatcatagt 
agacaagtgg 
ctcaccatct 
caagggccat 
atcgagagca 
aaaaagttat 
tggtaaaggt 
tggctgcaaa 
agatttagat 
cgaagtaatt 
cgtaactcag 
taacccatcg 
gtgttgttcc 
gtacggcgtt 
taggtttaat 
tttcgtcaaa 
agataaaaac 
tttactatct 
caacgaggac 
gaaaatggat 
tattgctaag 
agtcataacg 
taaaggttct 
tataccaaaa 
cttgcaagtg 
cgatacagag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1875 



<210> 31 
<211> 624 
<212> PRT 

<213> Saccharomyces cerevisiaie 
<400> 31 

Met Val Val Gin Lys Lys Leu Arg Ala He Leu Thr Asp Glu Gly Val 
15 10 15 
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Leu lie Lys Ser 
20 

Arg Ser Gly Asp 
35 

Asp Gly Thr Leu 
50 

Leu Glu Leu Leu 
65 

Asn Ala Lys Tyr 

lie Ser Ser Asn 
100 

Asn Asp Asp Val 
115 

Ser Glu Ser Gin 
130 

Asn Thr Val Lys 
145 

Leu Gly lie Lys 

Pro Lys Gly His 
180 

His Val Ser Arg 
195 

Ser Gly Thr Val 
210 

Arg Asn Arg Ser 
225 

Thr Ala Lys Asn 

Ser Gly Cys Lys 
260 

lie Asp lie Ala 
275 

Cys Ala Ser Gly 
290 

Arg Arg Pro Asp 
305 

Leu Pro Cys Gly 

Asn Asn Pro Ser 
340 

Arg lie Asp Leu 
355 

Pro Arg Leu Ser 
370 

Asp lie Asn Thr 
385 

Leu Gly Val Ala 

Val Phe Val Lys 
420 

Phe Leu Glu Asn 
435 



Gin 


Ser 


His 


His 


Ser 


Leu 


Ser 


Leu 








40 


Ser 


Ser 


Asp 


Gly 






55 




Pro 


Leu 


Asn 


Thr 




70 






Val 


Asn 


Val 


Gly 


85 








Pro 


Phe 


Gin 


Thr 


Glu 


Asn 


His 


Ser 








120 


Ser 


Phe 


Pro 


Lys 






135 




Val 


Ser 


Pro 


Asp 




150 






Asp 


Asn 


Gin 


Gin 


165 








Asp 


Val 


He 


Pro 


Lys 


Ser 


Arg 


.Ala 








200 


Glu 


Glu 


He 


Leu 






215 




He 


Leu 


Val 


..He 




230 






.Leu 


Phe 


Leu 


Thr 


245 








He 


Glu 


He 


Ala 


Lys 


Asp 


Leu 


Asp 








280 


Asp 


Gly 


He 


Pro 






295 




Arg 


Val 


Asp 


Ala 




310 






Ser 


Gly 


Asn 


Ala 


325 








Tyr 


Ala 


Ala 


Leu 


Met 


Cys 


C Y S 


Ser 








360 


Phe 


Leu 


Ser 


Gin 






375 




Glu 


Phe 


He 


Arg 




390 






Phe 


Asn 


He 


He 


405 








Tyr 


Ala 


Ala 


Lys 


Lys 


Asp 


Lys 


Asn 



Met 


Phe 


Asn 


Lys 


25 








Leu 


Ser 


Cys 


Leu 


Gly 


Ser 


Phe 


Asp 








60 


Thr 


He 


Pro 


Phe 






75 




Gin 


Lys 


Gly 


Phe 




90 






Glu 


Asn 


Leu 


Ser 


105 








Leu 


Ser 


Asn 


Asp 


Lys 


Asp 


Lys 


Trp 








140 


Asp 


Ser 


Gin 


Asp 






155 




Leu 


He 


Glu 


Leu 




170 






Gin 


Lys 


Leu 


Thr 


185 








Asn 


Thr 


Gly 


Glu 


Glu 


Lys 


Ser 


Tyr 








220 


He 


Asn 


Pro 


His 






235 




Lys 


Ala 


Arg 


Pro 




250 






Tyr 


Thr 


Lys 


Tyr 


265 








He 


Ser 


Lys 


Tyr 


Tyr 


Glu 


Val 


He 








300 


Phe 


Asn 


Lys 


Leu 






315 




Met 


Ser 


He 


Ser 




330 






Cys 


Leu 


Val 


Lys 


345 








Gin 


Pro 


Ser 


Tyr 


Thr 


Tyr 


Gly 


Val 








380 


Trp 


Met 


Gly 


Pro 






395 




Gin 


Gly 


Lys 


Lys 




410 






Ser 


Lys 


Lys 


Glu 


425 








Lys 


Gly 


Cys 


Leu 



His Gly Gin Leu 
30 

Ser Cys Leu Asp 
45 

Glu Asp Asp Ser 

Asn Arg He Leu 
80 

Asn Asn Gly Lys 
95 

Ser Ser Ser Glu 
110 

Lys Ala Pro Val 
125 

Asp Thr Lys Thr 

Asn Ser Pro Ser 
160 

Thr Phe Ala Val 
175 

Leu Leu He Asp 
190 

Glu Asn lie Ser 
205 

Glu Asn Ser Lys 

Gly Gly Lys Gly 
240 

He Leu Val Glu 
255 

Ala Arg His Ala 
270 

Asp Thr lie Ala 
285 

Asn Gly Leu Tyr 

Ala Val Thr Gin 

320 

Cys His Trp Thr 
335 

Ser He Glu Thr 
350 

Met Asn Glu Trp 
365 

He Ala Glu Ser 

Val Arg Phe Asn 
400 

Tyr Pro Cys Glu 
415 

Leu Lys Val His 
430 

Thr Phe Glu Pro 
445 
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Asn 


Pro 


Ser 


Pro 


Asn 


Ser 


Ser 


Pro 


Asp 


Leu 


Leu 


Ser 


Lys 


Asn 


Asn 


He 




450 










455 










460 










Asn 


Asn 


Ser 


Thr 


Lys 


Asp 


Glu 


Leu 


Ser 


Pro 


Asn 


Phe 


Leu 


Asn 


Glu 


Asp 


465 










470 










475 










480 


Asn 


Phe 


Lys 


Leu 


Lys 


Tyr 


Pro 


Met 


Thr 


Glu 


Pro 


Val 


Pro 


Arg 


Asp 


Trp 










485 










490 










495 




Glu 


Lys 


Met 


Asp 


Ser 


Glu 


Leu 


Thr 


Asp 


Asn 


Leu 


Thr 


He 


Phe 


Tyr 


Thr 








500 










505 










510 






Gly Lys 


Met 


Pro 


Tyr 


He 


Ala 


Lys 


Asp 


Thr 


Lys 


Phe 


Phe 


Pro 


Ala 


Ala 






515 










520 










525 








Leu 


Pro 


Ala 


Asp 


Gly 


Thr 


He 


Asp 


Leu 


Val 


He 


Thr 


Asp 


Ala 


Arg 


lie 




530 










535 










540 










Pro 


Val 


Thr 


Arg Met 


Thr 


Pro 


He 


Leu 


Leu 


Ser 


Leu 


Asp 


Lys 


Gly 


Ser 


545 










550 










555 










560 


His 


Val 


Leu 


Glu 


Pro 


Glu 


Val 


lie 


His 


Ser 


Lys 


He 


Leu 


Ala 


Tyr 


Lys 










565 










570 










575 




He 


He 


Pro 


Lys 


Val 


Glu 


Ser 


Gly 


Leu 


Phe 


Ser 


Val 


Asp 


Gly 


Glu 


Lys 








580 










585 










590 






Phe 


Pro 


Leu 


Glu 


Pro 


Leu 


Gin 


Val 


Glu 


He 


Met 


Pro 


Met 


Leu 


Cys 


Lys 






595 










600 










605 








Thr 


Leu 


Leu 


Arg Asn 


Gly Arg 


Tyr 


He 


Asp 


Thr 


Glu 


Phe 


Glu 


Ser 


Met 



610 



615 



620 



<210> 32 
<211> 2064 
<212> DNA 

<213> Saccharomyces cerevisiaie 



<400> 32 

atgactttga 

ataacgtcag 

tacacatacg 

agaactagct 

agtatatttg 

atagacagat 

aaacttcatt 

cgaattctgg 

tcacccagtt 

gaattagagt 

agtagtagta 

gctaggccaa 

ccccattcat 

agctacaaaa 

aaaggtaagg 

tgttccatag 

atggatattg 

gtgatcaatg 

acagaaattc 

ccttcgtact 

tgttcgcagc 

ggtctcattg 

tttgaattgg 

gtaaagtatg 



aaccttcaaa 
cgatactgac 
caaatagaat 
ttcaaagcaa 
aaacggcttc 
cggaaacatc 
atccttcggt 
atgccagata 
cacctttaag 
cttcccaaaa 
gcctcctgac 
gacggcatga 
cttctcactt 
acactagaag 
cgaaaaaact 
aagtggttta 
acaaatatga 
ggttatacca 
catgcggatc 
caactttatg 
cttcttatgc 
cagaaactga 
gtgtagcctt 
ctgccaaatc 



gagacgtaag 
tgaggaagga 
ggcagataaa 
catcagtaga 
actaattagc 
gacaacggat 
gaatggtcaa 
cattgaaaag 
cagctcaatg 
aaaagaaagg 
ttccagatct 
cgttgtaccc 
aaaagaagaa 
gaacaaatcc 
gtttatgaca 
tacaaaatac 
cactattgct 
aaggcctgat 
aggtaacgca 
cttaattaaa 
aagagagcac 
cataaacact 
caatatcata 
aaaaaacgag 



ggcaggtctc 
ataatgatca 
cgaagtcgca 
actagctttc 
tgtgttacct 
acaagtaaag 
ttgccagcaa 
gaacctctgc 
agtaacatta 
aagggcaact 
ccttttacga 
aaaagggttt 
gatgacttgg 
atatttgtga 
aaggcaaagc 
cctggtcatg 
tgcgcttcgg 
catgtcaaag 
atgagcgtat 
tcgatagaga 
ccaaagttat 
gaatttatta 
caaaaaaaaa 
ttaaaaaatc 



gccattccag 
aggcaaaacc 
gcagcattga 
aaagcaacag 
gtttaagcga 
atgatctttc 
acaccgttat 
attattatga 
gtgaaaagtg 
cgctatcgcg 
aactagtaqa 
cattgtatat 
ttgaggagat 
tcattaatcc 
cgttactatt 
ctatagagat 
gagatggcat 
cattcaacaa 
cctgccactg 
ctagaattga 
catttttaag 
gatggatggg 
aatatccttg 
attacctgga 



gaagaagcaa 
atcaagtcct 
caacatcagt 
tgataacaac 
tactgataca 
tgctaatcca 
cccctatgga 
tgccaattca 
tgatcttgat 
aggaagtaac 
ggttatattt 
tgactataaa 
tttaaagaga 
gtttggtggt 
agcaagtcgg 
cgcgcgggaa 
tcctcatgag 
tatcgccatt 
gacaaacaat 
tttgatgtgt 
tcaaacatat 
acctgcaagg 
tgagatatat 
acacaaaaat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 
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aaagggtcgt tagaattcca gcatattact atgaacaaag ataacgagga ttgtgataat 1500 

tacaattacg aaaatgaata cgaaaccgaa aacgaagatg aagatgaaga tgcggatgcg 1560 

gatgacgaag actcccactt gatatctcgt gatctggcag attctagtgc tgatcaaatt 1620 

aaagaggaag atttcaaaat aaaatatcca ttagatgaag gtatccctag tgactgggaa 1680 

agattggatc ctaatatttc gaacaaccta ggtatcttct atacgggtaa aatgccatat 1740 

gtggctgctg acactaaatt ctttccggca gcgcttcctt cagatggtac aatggatatg 1800 

gttatcaccg atgcaagaac ctcgttgacg aggatggcac caatcctgct gggactagat 1860 

aagggttccc atgttttaca accggaagtc ttacactcta aaattttggc atacaagata 1920 

ataccaaagc tagggaacgg cttgttctct gtcgatggcg agaaatttcc tctagagccc 1980 

cttcaagtcg aaattatgcc acgcttatgc aagacgttac tgagaaatgg ccgttatgtg 2040 

gacacagatt tcgattctat gtga 2064 

<210> 33 
<211> 687 
<212> PRT 

<213> Saccharomyces cerevisiaie 
<400> 33 

Met Thr Leu Lys Pro Ser Lys Arg Arg Lys Gly Arg Ser Arg His Ser 

1 5 10 15 

Arg Lys Lys Gin lie Thr Ser Ala lie Leu Thr Glu Glu Gly lie Met 

20 25 30 

lie Lys Ala Lys Pro Ser Ser Pro Tyr Thr Tyr Ala Asn Arg Met Ala 

35 40 45 

Asp Lys Arg Ser Arg Ser Ser lie Asp Asn lie Ser Arg Thr Ser Phe 

50 55 60 

Gin Ser Asn lie Ser Arg Thr Ser Phe Gin Ser Asn Ser Asp Asn Asn 
65 70 75 80 

Ser lie Phe Glu Thr Ala Ser Leu lie Ser Cys Val Thr Cys Leu Ser 

85 90 95 

Asp Thr Asp Thr lie Asp Arg Ser Glu Thr Ser Thr Thr Asp Thr Ser 

100 105 110 

Lys Asp Asp Leu Ser Ala Asn Pro Lys Leu His Tyr Pro Ser Val Asn 

115 120 ^ 125 

Gly Gin Leu Pro Ala Asn Thr Val lie Pro Tyr Gly Arg lie Leu Asp 

130 135 140 

Ala Arg Tyr lie Glu Lys Glu Pro Leu His Tyr Tyr Asp Ala Asn Ser 
145 150 155 160 

Ser Pro Ser Ser Pro Leu Ser Ser Ser Met Ser Asn lie Ser Glu Lys 

165 170 175 

Cys Asp Leu Asp Glu Leu Glu Ser Ser Gin Lys Lys Glu Arg Lys Gly 

180 185 190 

Asn Ser Leu Ser Arg Gly Ser Asn Ser Ser Ser Ser Leu Leu Thr Ser 

195 200 205 

Arg Ser Pro Phe Thr Lys Leu Val Glu Val lie Phe Ala Arg Pro Arg 

210 215 220 

Arg His Asp Val Val Pro Lys Arg Val Ser Leu Tyr lie Asp Tyr Lys 
225 230 235 240 

Pro His Ser Ser Ser His Leu Lys Glu Glu Asp Asp Leu Val Glu Glu 

245 ~ 250 255 

lie Leu Lys Arg Ser Tyr Lys Asn Thr Arg Arg Asn Lys Ser lie Phe 

260 265 270 

Val lie lie Asn Pro Phe Gly Gly Lys Gly Lys Ala Lys Lys Leu Phe 
275 280 285 
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Met 


Thr 


Lys 


Ala 


Lys 


Pro 


Leu 


Leu 


Leu 


Ala 


Ser 


Arg 


Cys 


Ser 


He 


Glu 




290 










295 










300 










Val 


Val 


Tyr 


Thr 


Lys 


Tyr 


Pro 


Gly 


His 


Ala 


lie 


Glu 


lie 


Ala 


Arg 


Glu 


305 










310 










315 










320 


Met 


Asp 


He 


Asp 


Lys 


Tyr 


Asp 


Thr 


He 


Ala 


Cys 


Ala 


Ser 


Gly 


Asp 


Gly 










325 










330 










335 




He 


Pro 


His 


Glu 


Val 


He 


Asn 


Gly 


Leu 


Tyr 


Gin 


Arg 


Pro 


Asp 


His 


Val 








340 










345 










350 






Lys 


Ala 


Phe 


Asn 


Asn 


He 


Ala 


He 


Thr 


Glu 


He 


Pro 


Cys 


Gly 


Ser 


Gly 






355 










360 










365 








Asn 


Ala 


Met 


Ser 


Val 


Ser 


Cys 


His 


Trp 


Thr 


Asn 


Asn 


Pro 


Ser 


Tyr 


Ser 




370 










375 










380 










Thr 


Leu 


Cys 


Leu 


He 


Lys 


Ser 


He 


Glu 


Thr 


Arg 


He 


Asp 


Leu 


Met 


Cys 


385 










390 










395 










400 


Cys 


Ser 


Gin 


Pro 


Ser 


Tyr 


Ala 


Arg 


Glu 


His 


Pro 


Lys 


Leu 


Ser 


Phe 


Leu 










405 










410 










415 




Ser 


Gin 


Thr 


Tyr 


Gly 


Leu 


lie 


Ala 


Glu 


Thr 


Asp 


He 


Asn 


Thr 


Glu 


Phe 








420 










425 










430 






He 


Arg 


Trp 


Met 


Gly 


Pro 


Ala 


Arg 


Phe 


Glu 


Leu 


Gly 


Val 


Ala 


Phe 


Asn 






435 










440 










445 








He 


lie 


Gin 


Lys 


Lys 


Lys 


Tyr 


Pro 


Cys 


Glu 


He 


Tyr 


Val 


Lys 


Tyr 


Ala 




450 










455 










460 










Ala 


Lys 


Ser 


Lys 


Asn 


Glu 


Leu 


Lys 


Asn 


His 


Tyr 


Leu 


Glu 


His 


Lys 


Asn 


465 










470 










475 










480 


Lys 


Gly 


Ser 


Leu 


Glu 


Phe 


Gin 


His 


He 


Thr 


Met 


Asn 


Lys 


Asp 


Asn 


Glu 










485 










490 










495 




Asp 


Cys 


Asp 


Asn 


Tyr 


Asn 


Tyr 


Glu 


Asn 


Glu 


Tyr 


Glu 


Thr 


Glu 


Asn 


Glu 








500 










505 










510 






Asp 


Glu 


Asp 


Glu 


Asp 


Ala 


Asp 


Ala 


Asp 


Asp 


Glu 


Asp 


Ser 


His 


Leu 


He 






515 










520 










525 








Ser 


Arg 


Asp 


Leu 


Ala 


Asp 


Ser 


Ser 


Ala 


Asp 


Gin 


lie 


Lys 


Glu 


Glu 


Asp 




530 










535 










540 










Phe 


Lys 


He 


Lys 


Tyr 


Pro 


Leu 


Asp 


Glu 


Gly 


lie 


Pro 


Ser 


Asp 


Trp 


Glu 


545 










550 










555 










560 


Arg 


Leu 


Asp 


Pro 


Asn 


lie 


Ser 


Asn 


Asn 


Leu 


Gly 


lie 


Phe 


Tyr 


Thr 


Gly 










565 










570 










575 




Lys 


Met 


Pro 


Tyr 


Val 


Ala 


Ala 


Asp 


Thr 


Lys 


Phe 


Phe 


Pro 


Ala 


Ala 


Leu 








580 










585 










590 






Pro 


Ser 


Asp 


Gly 


Thr 


Met 


Asp 


Met 


Val 


He 


Thr 


Asp 


Ala 


Arg 


Thr 


Ser 






595 










600 










605 








Leu 


Thr 


Arg 


Met 


Ala 


Pro 


He 


Leu 


Leu 


Gly 


Leu 


Asp 


L ys 


Gly 


Ser 


His 




610 










615 










620 










Val 


Leu 


Gin 


Pro 


Glu 


Val 


Leu 


His 


Ser 


Lys 


lie 


Leu 


Ala 


Tyr 


Lys 


lie 


625 










630 










635 










640 


He 


Pro 


Lys 


Leu 


Gly 


Asn 


Gly 


Leu 


Phe 


Ser 


Val 


Asp 


Gly 


Glu 


Lys 


Phe 










645 










650 










655 




Pro 


Leu 


Glu 


Pro 


Leu 


Gin 


Val 


Glu 


lie 


Met 


Pro 


Arg 


Leu 


Cys 


Lys 


Thr 








660 










665 










670 






Leu 


Leu 


Arg 


Asn 


Gly 


Arg 


Tyr 


Val 


Asp 


Thr 


Asp 


Phe 


Asp 


Ser 


Met 





675 680 685 



<210> 34 
<211> 1230 



49 



<212> DNA 

<213> Saccharomyces cerevisiaie 



<400> 34 

atggtagatg 

aatgactttc 

cgaactcgaa 

aatcaatcat 

tactttactt 

cccgtgtggt 

atctacttga 

ttacatcgaa 

acagcaaatg 

tcttctgtca 

gttttcggta 

attggaatag 

attgaggagc 

aaacatgtta 

gttgtgtcag 

tacaatttgg 

ccgtgcgttg 

aaagttttcc 

cacaaagaag 

attctaggta 

gtcctatttt 



gactgaatac 
aagagcctaa 
tgtccaaatt 
tcacattaag 
atacttcctt 
ttggatattt 
gtggtttttt 
ttacgttaag 
caacaggagt 
tggtccaact 
gaatatactg 
tgtgtttcat 
attggtggtt 
agcccgtaga 
gtattgaatg 
aacctaactg 
ttatctggaa 
atctgaagga 
gtgcaagcaa 
gatttattat 
ccctcttaaa 



ctcgaacatt 
ttacttgctg 
tcggtttaat 
ccgctggcaa 
aatgggatcg 
tgaaacaaca 
taaagattac 
tgaatataca 
gagtctcttg 
attgttgtca 
tgggatgcat 
tgttaggatg 
tcctttgttt 
cgaatgtcct 
ctgtgattgg 
tggctggcgg 
gtacgtgatc 
tgacagaaac 
gtacgaatgt 
ctatgctggc 
tatagcataa 



aggaaaagag 
gatcccggta 
attagagaga 
aagaagtacc 
cataccttct 
aaagatatgg 
tggtgcttgc 
acgaaggaat 
tttctctaca 
tgtgtggttt 
ggcatattag 
tatttcaagt 
agtgtgggat 
tgcttccaag 
ttgggcaaag 
ttaaccttag 
agcaaaccga 
gttgcggcaa 
ccattatata 
gttccattca 



ccaggactct 
atcatccctc 
agctgttagt 
gttctgcgtt 
atgttctgtg 
tttatatctt 
ccaggcctag 
atggtgctcc 
acatctggag 
tattttatta 
atttagtaag 
acaggtttcc 
ggggtcttct 
atagtgttgc 
tgtttggagt 
ccaggctgct 
tgatctacac 
gaaaaagact 
ttggagagcc 
ccgttgtaat 



ctctaacccc 
agatcatttt 
gtttaccaac 
taatgatctc 
tttacctatg 
gggatattct 
agcacctcca 
aagctcccat 
gatgcaagaa 
tatgactttg 
cggtgggctc 
gggtttacgc 
tcttttgttt 
gttcatgggc 
caccctggtg 
ggtgggccta 
gttattgatc 
ggaggccacg 
caagattgac 
gtgcagcccc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1230 



<210> 35 
<211> 409 
<212> PRT 

<213> Saccharomyces cerevisiaie 



<400> 35 
Met Val Asp Gly 
1 

Leu Ser Asn Pro 
20 

Gly Asn His Pro 
35 

Phe Asn lie Arg 
50 

Thr Leu Ser Arg 
65 

Tyr Phe Thr Tyr 

Cys Leu Pro Met 
100 

Met Val Tyr He 
115 

Asp Tyr Trp Cys 
130 

Thr Leu Ser Glu 
145 

Thr Ala Asn Ala 



Leu Asn Thr 
5 

Asn Asp Phe 

Ser Asp His 

Glu Lys Leu 
55 

Trp Gin Lys 
70 

Thr Ser Leu 
85 

Pro Val Trp 

Leu Gly Tyr 

Leu Pro Arg 
135 

Tyr Thr Thr 
150 

Thr Gly Val 
165 



Ser 


Asn 


He 
10 


Arg 


Lys 


Arg 


Ala 


Arg 
15 


Thr 


Gin 


Glu 

25 


Pro 


Asn 


Tyr 


Leu 


Leu 
30 


Asp 


Pro 


Phe 


Arg 


Thr 


Arg 


Met 


Ser 


Lys 


Phe 


Arg 


40 










45 








Leu 


Val 


Phe 


Thr 


Asn 
60 


Asn 


Gin 


Ser 


Phe 


Lys 


Tyr 


Arg 


Ser 
75 


Ala 


Phe 


Asn 


Asp 


Leu 
80 


Met 


Gly 


Ser 
90 


His 


Thr 


Phe 


Tyr 


Val 
95 


Leu 


Phe 


Gly 
105 


Tyr 


Phe 


Glu 


Thr 


Thr 
110 


Lys 


Asp 


Ser 


He 


Tyr 


Leu 


Ser 


Gly 


Phe 


Phe 


Lys 


120 










125 








Pro 


Arg 


Ala 


Pro 


Pro 
140 


Leu 


His 


Arg 


He 


Lys 


Glu 


Tyr 


Gly 
155 


Ala 


Pro 


Ser 


Ser 


His 
160 


Ser 


Leu 


Leu 
170 


Phe 


Leu 


Tyr 


Asn 


He 
175 


Trp 
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Arg 


Met 


Gin 


Glu 


Ser 


Ser 


Val 


Met 


Val 


Gin 


Leu 


Leu 


Leu 


Ser 


Cys 


Val 








180 










185 










190 






Val 


Leu 


Phe 


Tyr 


Tyr 


Met 


Thr 


Leu 


Val 


Phe 


Gly 


Arg 


He 


Tyr 


Cys 


Gly 






195 










200 










205 








Met 


His 


Gly 


He 


Leu 


Asp 


Leu 


Val 


Ser 


Gly 


Gly 


Leu 


lie 


Gly 


lie 


Val 




210 










215 










220 










Cys 


Phe 


He 


Val 


Arg 


Met 


Tyr 


Phe 


Lys 


Tyr 


Arg 


Phe 


Pro 


Gly 


Leu 


Arg 


225 










230 










235 










240 


He 


Glu 


Glu 


His 


Trp 


Trp 


Phe 


Pro 


Leu 


Phe 


Ser 


Val 


Gly 


Trp 


Gly 


Leu 










245 










250 










255 




Leu 


Leu 


Leu 


Phe 


Lys 


His 


Val 


Lys 


Pro 


Val 


Asp 


Glu 


Cys 


Pro 


Cys 


Phe 








260 










265 










270 






Gin 


Asp 


Ser 


Val 


Ala 


Phe 


Met 


Gly 


Val 


Val 


Ser 


Gly 


He 


Glu 


Cys 


Cys 






275 










280 










285 








Asp 


Trp 


Leu 


Gly Lys 


Val 


Phe 


Gly 


Val 


Thr 


Leu 


Val 


Tyr 


Asn 


Leu 


Glu 




290 










295 










300 










Pro 


Asn 


Cys 


Gly Trp 


Arg 


Leu 


Thr 


Leu 


Ala 


Arg 


Leu 


Leu 


Val 


Gly 


Leu 


305 










310 










315 










320 


Pro 


Cys 


Val 


Val 


He 


Trp 


Lys 


Tyr 


Val 


He 


Ser 


Lys 


Pro 


Met 


lie 


Tyr 










325 










330 










335 




Thr 


Leu 


Leu 


He 


Lys 


Val 


Phe 


His 


Leu 


Lys 


Asp 


Asp 


Arg 


Asn 


Val 


Ala 








340 










345 










350 






Ala 


Arg 


Lys 


Arg 


Leu 


Glu 


Ala 


Thr 


His 


Lys 


Glu 


Gly 


Ala 


Ser 


Lys 


Tyr 






355 










360 










365 








Glu 


Cys 


Pro 


Leu 


Tyr 


He 


Gly 


Glu 


Pro 


Lys 


He 


Asp 


He 


Leu 


Gly 


Arg 




370 










375 










380 










Phe 


He 


He 


Tyr Ala 


Gly 


Val 


Pro 


Phe 


Thr 


Val 


Val 


Met 


Cys 


Ser 


.Pro 


385 










390 










395 










400 


Val 


Leu 


Phe 


Ser 


Leu 


Leu 


Asn 


He 


Ala 

















405 



<210> 36 
<211> 1215 
<212> DNA 

<213> Saccharomyces cerevisiaie 



<400> 36 

atgaccatta 

atggctcctt 

tttgagagcc 

gacaaccaat 

gtttatttca 

atgcctgtgt 

tcaatttatt 

ccagttgaca 

cattctgcta 

acactggtat 

ctggtttttg 

gcagttggag 

cagattggtg 

tttaaccacg 

ggcgtagtca 

gtatgtagta 



ttcagacggt 
ccggcggcaa 
agatgtcgtg 
cagatttcgt 
aatacacttc 
ggcttggata 
tgagtggcta 
gaatcacact 
acgctactgc 
ggccaacaaa 
gtagagttta 
ctatctgttt 
aacatctctg 
tcaggcccat 
gtgggctgga 
ggtacgcatc 



tactgaattg 
acacctattg 
gctaaggttt 
acattcttta 
gcttatgggt 
ccgcgattta 
cttaaaggat 
aagtgaatac 
ggtaagtcta 
gcttctttta 
ctgcggtatg 
ttttataaga 
gtttcccctt 
tgatgaatgt 
ttgcagcgac 
atgtggttct 



ggtgttaccg 
gcagatcccg 
caaacaaggc 
caaaaaaagc 
tcccacatgt 
acacgggaca 
tattggtgcc 
actacgaaag 
ttattctttt 
ctgagtctgg 
catggtatgc 
atctgggtgg 
ttgagtgtag 
ccttgtttcg 
tggttaaccg 
aaggtgttct 



aggacaccat 
gtaatcatcc 
agtatctaac 
acagaacgcc 
tttatgttat 
tgatctacgt 
taccaaggcc 
aatatggtgc 
ggagaatatg 
tgatatttta 
tggatttatt 
tgcatgcttt 
catggggctt 
aagatagcgt 
aaagatacgg 
tgaggcctct 



taaggttcag 60 
agcggagcat 120 
tagattcaca 180 
ttttagagac 240 
cgtgcttccc 300 
tcttggttat 360 
aaaatcaccg 420 
acccagttca 480 
tttatctgac 540 
ctacttaacc 600 
tagcggcgcc 660 
acgaaatttc 720 
gtttattctg 780 
agcgttcatt 840 
atggaacctt 900 
ggtaggtgtc 960 



51 



gcttctgtga ttgtttggaa agacgtcatt 
aaactactca gatttcacga tgatagaagc 
gaagaagaag agtgtttatt gtacagcggt 
ctcatatacg caggtatacc tacaaccgtc 
acaaacttaa ggtag 



agcaagacag ctgtctacac gctgttaatt 1020 
gaaaaggttc atttccataa cgagacaagt 1080 
gtttccaaag tggaaatcgt cggaaggttt 1140 
tttttgctat gcccagtttt tttcacttgg 1200 

1215 



<210> 37 
<211> 404 
<212> PRT 

<213> Sacchromyces cerevisiaie 



<400> 37 



Met 


Thr 


He 


He 


Gin 


Thr 


Val 


Thr 


Glu 


Leu 


Gly 


Val 


Thr 


Glu 


Asp 


Thr 


1 








5 










10 










15 




He 


Lys 


Val 


Gin 


Met 


Ala 


Pro 


Ser 


Gly 


Gly 


Lys 


His 


Leu 


Leu 


Ala 


Asp 








20 










25 










30 






Pro 


Gly Asn 


His 


Pro 


Ala 


Glu 


His 


Phe 


Glu 


Ser 


Gin 


Met 


Ser 


Trp 


Leu 






35 










40 










45 








Arg 


Phe 


Gin 


Thr 


Arg 


Gin 


Tyr 


Leu 


Thr 


Arg 


Phe 


Thr 


Asp 


Asn 


Gin 


Ser 




50 










55 










60 










Asp 


Phe 


Val 


His 


Ser 


Leu 


Gin 


Lys 


Lys 


His 


Arg 


Thr 


Pro 


Phe 


Arg 


Asp 


65 










70 










75 










80 


Val 


Tyr,. Phe 


Lys 


Tyr 


Thr 


Ser 


Leu 


Met 


Gly 


Ser 


His 


Met 


Phe 


Tyr 


Val 










85 










90 










95 




He 


Val 


Leu 


Pro 


Met 


Pro 


Val 


Trp 


Leu 


Gly 


Tyr 


Arg 


Asp 


Leu 


Thr 


Arg 








100 










105 










110 






Asp 


Met 


He 


Tyr 


Val 


Leu 


Gly 


Tyr. 


Ser 


He 


Tyr 


Leu 


Ser 


Gly 


Tyr 


Leu 






115 










120 










125 








Lys 


Asp 


Tyr 


Trp 


Cys 


Leu 


Pro 


Arg 


Pro 


Lys 


Ser 


Pro 


Pro 


Val 


Asp 


Arg 




130 










135 










140 










He 


Thr 


Leu 


Ser 


Glu 


Tyr 


Thr 


Thr 


Lys 


Glu 


Tyr 


Gly 


Ala 


Pro 


Ser 


Ser 


145 










150 










155 










160 


His 


Ser 


Ala 


Asn 


Ala 


Thr 


Ala 


Val 


Ser 


Leu 


Leu 


Phe 


Phe 


Trp 


Arg 


He 










165 










170 










175 




Cys 


Leu 


Ser 


Asp 


Thr 


Leu 


Val 


Trp 


Pro 


Thr 


Lys 


Leu 


Leu 


Leu 


Leu 


Ser 








180 










185 










190 






Leu 


Val 


He 


Phe 


Tyr 


Tyr 


Leu 


Thr 


Leu 


Val 


Phe 


Gly 


Arg 


Val 


Tyr 


Cys 






195 










200 










205 








Gly 


Met 


His 


Gly 


Met 


Leu 


Asp 


Leu 


Phe 


Ser 


Gly 


Ala 


Ala 


Val 


Gly 


Ala 




210 










215 










220 










He 


Cys 


Phe 


Phe 


He 


Arg 


He 


Trp 


Val 


Val 


His 


Ala 


Leu 


Arg 


Asn 


Phe 


225 










230 










235 










240 


Gin 


lie 


Gly 


Glu 


His 


Leu 


Trp 


Phe 


Pro 


Leu 


Leu 


Ser 


Val 


Ala 


Trp 


Gly 










245 










250 










255 




Leu 


Phe 


He 


Leu 


Phe 


Asn 


His 


Val 


Arg 


Pro 


He 


Asp 


Glu 


Cys 


Pro 


Cys 








260 










265 










270 






Phe 


Glu 


Asp 


Ser 


Val 


Ala 


Phe 


He 


Gly 


Val 


Val 


Ser 


Gly 


Leu 


Asp 


Cys 






275 










280 










285 








Ser 


Asp 


Trp 


Leu 


Thr 


Glu 


Arg 


Tyr 


Gly 


Trp 


Asn 


Leu 


Val 


Cys 


Ser 


Arg 




290 










295 










300 










Tyr 


Ala 


Ser 


Cys 


Gly 


Ser 


Lys 


Val 


Phe 


Leu 


Arg 


Pro 


Leu 


Val 


Gly 


Val 


305 










310 










315 










320 


Ala 


Ser 


Val 


He 


Val 


Trp 


Lys 


Asp 


Val 


He 


Ser 


Lys 


Thr 


Ala 


Val 


Tyr 










325 










330 










335 
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Thr Leu Leu lie Lys Leu Leu Arg 
34 0 

Val His Phe His Asn Glu Thr Ser 
355 360 
Ser Gly Val Ser Lys Val Glu He 

370 375 
Gly He Pro Thr Thr Val Phe Leu 
385 390 
Thr Asn Leu Arg 



Phe His Asp Asp Arg Ser Glu Lys 
345 350 
Glu Glu Glu Glu Cys Leu Leu Tyr 
365 

Val Gly Arg Phe Leu He Tyr Ala 
380 

Leu Cys Pro Val Phe Phe Thr Trp 
395 400 



<210> 38 
<211> 1050 
<212> DNA 

<213> Saccharomyces cerevisiaie 



<400> 38 

atgaacgtaa 

acctcatttg 

tccttgctgc 

tgggcgttgt 

attcatccga 

gaagtgattc 

ccgatctaca 

cggattattc 

atctttgcag 

atgaataaga 

gcttacggtg 

ggtattgcca 

gccaccatga 

tggcttttcc 

acgaactttg 

gggtttgaag 

ttgcaagaga 

gctgaaaatg 



catcgaatgc 
ggtttatgca 
cggaaatgag 
ctggtatatt 
gcgaagaggt 
tacaacatat 
tgactgggtt 
cagatgccgc 
■gctttttatt 
ccttatacaa 
ctcttttcaa 
tgacgttaac 
agactgtcga 
ctaataacgc 
ctcaaccatt 
aatatcaaaa 
gagaattgga 
aagtaaagaa 



aactgcagcc 
ctatgccaag 
tgatggtgtg 
ccatgtaata 
tgccaagagg. 
catacagacc 
tgaagaaaat 
tatttattac 
cgttgataca 
atggttccac 
caatcctgtt 
tcatttgact 
tgaccactgt 
tgtctatcac 
tttcactttc 
gaagcaaaga 
aaagaaggag 
agagaaataa 



ggttcctttc 
gcccctgcca 
ctggccttgg 
gacactttcc 
aacaaggcgt 
attgttggcc 
gccatgtgga 
ggctatatgt 
tggcaatact 
tctgttcatc 
gagggcttct 
cacagagagc 
gggtatgctt 
gatatccacc 
tgggacaatt 
cgtgtcacca 
aaactcaaaa 



cactagcatt 
ttaatttacg 
ttgcgccggt 
atctggctga 
cgagaatgca 
ttatctttat 
agcttcgtgc 
acggaatgtc 
t tttgcatag 
atgaactata 
tgttagatac 
aaatcattct 
tgccacttga 
accagcaatt 
tgttccaaac 
tcgacaagta 
acttcaaagc 



tggtctcaag 
ccccaaggaa 
tgttgcctac 
gaagtacaga 
tgttttcctt 
gcacttcgag 
agaccttcct 
cgctttgaag 
attgatgcat 
cgtgccatat 
tttgggaacc 
ttttaccttt 
cccattccaa 
tggtatcaag 
taactttaaa 
caaagagttt 
tatgaatgct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1050 



<210> 39 
<211> 349 
<212> PRT 

<213> Saccharomyces cerevisiaie 
<400> 39 

Met Asn Val Thr Ser Asn Ala Thr Ala Ala Gly Ser Phe Pro Leu Ala 

15 10 15 

Phe Gly Leu Lys Thr Ser Phe Gly Phe Met His Tyr Ala Lys Ala Pro 

20 25 30 

Ala He Asn Leu Arg Pro Lys Glu Ser Leu Leu Pro Glu Met Ser Asp 

35 40 45 

Gly Val Leu Ala Leu Val Ala Pro Val Val Ala Tyr Trp Ala Leu Ser 

50 55 60 

Gly He Phe His Val lie Asp Thr Phe His Leu Ala Glu Lys Tyr Arg 
65 70 75 80 

He His Pro Ser Glu Glu Val Ala Lys Arg Asn Lys Ala Ser Arg Met 
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85 90 95 

His Val Phe Leu Glu Val He Leu Gin His He He Gin Thr He Val 

100 105 110 

Gly Leu He Phe Met His Phe Glu Pro He Tyr Met Thr Gly Phe Glu 

115 120 125 

Glu Asn Ala Met Trp Lys Leu Arg Ala Asp Leu Pro Arg He He Pro 

130 135 140 

Asp Ala Ala He Tyr Tyr Gly Tyr Met Tyr Gly Met Ser Ala Leu Lys 
14 5 150 155 160 

He Phe Ala Gly Phe Leu Phe Val Asp Thr Trp Gin Tyr Phe Leu His 

165 170 175 

Arg Leu Met His Met Asn Lys Thr Leu Tyr Lys Trp Phe His Ser Val 

180 185 190 

His His Glu Leu Tyr Val Pro Tyr Ala Tyr Gly Ala Leu Phe Asn Asn 

195 200 205 

Pro Val Glu Gly Phe Leu Leu Asp Thr Leu Gly Thr Gly He Ala Met 

210 215 220 

Thr Leu Thr His Leu Thr His Arg Glu Gin He He Leu Phe Thr Phe 
225 230 235 240 

Ala Thr Met Lys Thr Val Asp Asp His Cys Gly Tyr Ala Leu Pro Leu 

245 250 255 

Asp Pro Phe Gin Trp Leu Phe Pro Asn Asn Ala Val Tyr His Asp He 
. 260 .... .. .... 265. 270 

His His Gin Gin Phe Gly He Lys Thr Asn Phe Ala Gin Pro Phe Phe 

275 280 285 

Thr Phe Trp Asp Asn Leu Phe Gin Thr Asn Phe Lys Gly Phe Glu Glu 

290 . - 295 - . 300 

Tyr Gin Lys Lys Gin Arg Arg Val Thr He Asp Lys Tyr Lys Glu Phe 
305 310 315 320 

Leu Gin Glu Arg Glu Leu Glu Lys Lys Glu Lys Leu Lys Asn Phe Lys 

325 330 335 

Ala Met Asn Ala Ala Glu Asn Glu Val Lys Lys Glu Lys 



<210> 40 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 40 

atattaagct tatggatcca gcgggcggcc cc 

<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer 



<400> 41 

agatctagat cataagggct cttctggcgg 



